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Section 1 Introduction

This document describes Fairfax County’s preferences for various collection system facilities. The
equipment and technologies discussed in this document are familiar and preferred by Fairfax County at
the time of writing, however the Engineer should consider each equipment and technology for use at the
subject pump station on a case-by-case basis. The Engineer should consider alternate designs, equipment,
and technologies that may not be discussed hereafter, but are current to the industry and found to be
suitable for the intended application. The design guidelines are not meant to limit the facility design or
equipment selection in any way and should be used only as a resource to understand the County’s
preferences. The Engineer is responsible for providing collection facility design that meets project goals
and provides for safe and reliable operation.

The Engineer should inform the County should there be any discrepancies between the preferences and
current codes, standards, and regulations of the authority having jurisdiction and provide
recommendations for updates to this document.

Project specific selections should always be determined on a case-by-case basis in discussions with the
County with sufficient detail to allow the County to make an informed decision, and the Engineer should
provide recommendations to the County when appropriate.

1.1 Purpose

This document is intended to provide information on Fairfax County’s preferences for wastewater
collection system facilities and serve as guidance for all County projects.

1.2 Limitations

This information does not replace or augment any codes, standards, regulations, or requirements of
authorities having jurisdiction. This document is not a contractual document, and it is only provided as a
reference to aid the Engineer in becoming familiar with the County and document the County’s
preferences. The County’s preferences are subject to change.

1.3 Audience

The intended audience for this document are professional engineers and architects procured by the
County (referred to as the “Engineer” herein) to provide engineering services for study, detail design and
construction. This document may also serve as a useful reference to construction managers at risk
(CMAR), Developers, and Contractors.
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Section 2 Codes and Standards

Codes, standards, and references listed below should be the latest edition unless noted otherwise:

e Air Conditioning, Heating, and Refrigeration Institute (AHRI)

e American Association of State Highway and Transportation Officials (AASHTO)

e American Concrete Institute (ACI)

e American Institute for Steel Construction (AISC)

e American National Standards Institute (ANSI)

e American Society of Heating, Refrigeration, and Air-Conditioning (ASHRAE) Handbooks and
Standards

e American Society of Industrial Security (ASIS)

e American Society of Safety Engineers (ASSE)

e American Society for Testing and Materials (ASTM)

e Factory Mutual (FM)Illuminating Engineering Society of North America (IESNA) Lighting Handbook

e Institute of Electrical and Electronics Engineers (IEEE)

e International Electrical Testing Association (NETA)

e National Association of Corrosion Engineers (NACE)

e National Electrical Manufacturers Association (NEMA)

e National Electrical Safety Code (NESC)

e National Fire Protection Association (NFPA) Standards

e NFPA 10 — Standard for Portable Fire Extinguishers

e NFPA 13 — Standard for the Installation of Sprinkler Systems

e NFPA 24 — Standard for the Installation of Private Fire Service Mains and Their Appurtenances

e NFPA 30 - Flammable and Combustible Liquids Code

e NFPA 37 — Standard for the Installation and Use of Stationary Combustion Engines and Gas
Turbines

e NFPA 70 — National Electrical Code (NEC).

e NFPA 70E — Standard for Electrical Safety in the Workplace

e NFPA 72 — National Fire Alarm and Signaling Code

e NFPA 90A Standard for the Installation of Air-Conditioning and Ventilating Systems

e NFPA 101 — Life Safety Code

e NFPA 110 - Standard for Emergency and Standby Power Systems

o NFPA 820 — Standard for Fire Protection in Wastewater Treatment and Collection Facilities

e NFPA 2001 - Standard on Clean Agent Fire Extinguishing Systems

e Other Applicable NFPA Standards

e Occupational Safety and Health Administration (OSHA)

e Sheet Metal and Air Conditioning Contractors National Association (SMACNA) Duct Manuals

e Underwriters Laboratories (UL)

e \Virginia Sewage Collection and Treatment (SCAT) Regulations
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Virginia Uniform Statewide Building Code (USBC)
Virginia Construction Code (Part | of the USBC):

International Building Code (IBC)

International Energy Conservation Code (IECC)
International Fuel Gas Code (IFGC)
International Mechanical Code (IMC)
International Plumbing Code (IPC)

O O O O O

Virginia Existing Building Code (Part Il of the USBC) (VEBC):
o International Existing Building Code (IEBC)

Virginia Statewide Fire Prevention Code (SFPC)
International Fire Code (IFC)

Virginia Water Control Board: Dulles Area Watershed Policy
Virginia Water Control Board: Occoquan Policy

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 3


https://townhall.virginia.gov/L/GetFile.cfm?File=E:%5Ctownhall%5Cdocroot%5C103%5C611%5C868%5Cdullestech.pdf
https://law.lis.virginia.gov/admincode/title9/agency25/chapter410/

Section 3 Permitting

3.1 Introduction

Projects constructed in Fairfax County are permitted through the Fairfax County Land Development
Services (LDS) and various outside agencies. The Engineer is expected to familiarize themselves with LDS
requirements and design the project to applicable Federal, State, and Local codes/regulations. The
Engineer is responsible for working with Fairfax County’s Wastewater Management (WW) staff to secure
permitting as determined in each project Contract.

LDS utilizes the Fairfax County's Planning and Land Use System (PLUS) system to manage permit
applications and approvals. Fairfax County issues several different types of permits for construction
projects including building, site plan, trade, and land disturbance permits among others.

3.1.1 Fairfax County Memorandum of Understanding

In June 2017, the Director of LDS issued a memorandum of understanding (MOU) between LDS and the
Fairfax Department of Public Works and Environmental Services (DPWES) regarding plan approval,
inspection, permitting, and archiving requirements for the DPWES Projects, which applies to Sanitary
Sewer Pump stations defined by this manual. This MOU can be made available upon request. Some of
the requirements and exceptions of the MOU include:

e Only a building permit, not a site or public improvement plan, is required for new sanitary sewer
pump stations.

e Design exceptions (cases where projects cannot comply with the Public Facility Design Manual
design standards) for new sanitary sewer pump stations and repairs, rehabilitations, extensions,
and improvements to existing sanitary sewer pumping stations must be submitted for approval
by the Director of LDS.

o Wastewater Management staff approving the plans shall have the appropriate state certification
for Erosion and Sediment (E&S) and Stormwater Management (SWM) Plan Reviewer.

o Wastewater Management staff shall complete and provide to LDS the LDS Environmental
Compliance Project Datasheet to document all reportable project information.

e Wastewater Management staff shall work closely with Urban Forest Management on tree save
related considerations.

e Wastewater Management staff may approve floodplain use determinations for uses within the
floodplain in accordance with Paragraph 1 or 7 of Section 2-903 of the Zoning Ordinance.

e DPWES shall submit to LDS a written request for any design waiver or exception to ensure that
any approval will not confer any special privilege to DPWES that is denied in other similar
circumstances.

e DPWES shall obtain all required permits, including:

o Building Permits in accordance with the Virginia Uniform Statewide Building Code
o Land Disturbance Permits in accordance with County Code Chapter 104
o Stormwater Permit, if required, in accordance with SWMO 124-2-2.A
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o General VPDES Permit for Discharges from Construction Activities, when required in
accordance with 9VAC25-870-59
e DPWES shall conduct Virginia Erosion and Sediment Control Program (VESCP) and Virginia
Stormwater Management Program (VSMP) inspections for MSMD and WCD maintenance

projects.

o WHCD staff conducting inspections shall have Department of Environmental Quality
(DEQ) Certifications for E&S and SWM Inspector.
o WCD shall document all VESCP and VSMP inspections in SI2K
e DPWES shall coordinate project close-out at completion of construction with LDS.

This document should be reviewed to identify additional project specific permitting requirements based
on existing environmental and site conditions/constraints.

3.2 Types of Permits

3.2.1 Fairfax County Issued Permits

LDS issues several types of permits for construction including building, site, and land disturbance
permits. The type of permit required depends on the scope of work and will need to be evaluated by the
Engineer for every project. Please note that new pump stations and pump station repairs, rehabilitation,
extensions, and improvements will have different requirements. Table 3-1 summarizes the Fairfax

County issued permits.

Table 3-1: Fairfax County Issued Permit Types for Sanitary Pump Stations

Non-Telecommunication
Facilities - 2232 Review

Engineer/Fairfax
County WW Staff

For determining the compatibility of proposed public facilities with
the locational guidelines established in the Comprehensive Plan.
Required for pump stations not identified in the Comprehensive

Plan.

Building Permits- Commercial

Building Permit- Commercial
Addition/Alteration

Building Permit- Critical
Structures

Building Permit- Commercial
Demolition

Engineer/Fairfax
County WW Staff

For constructing new pump stations buildings, such as control
buildings. County staff will review electrical, mechanical, or
plumbing work associated with the pump station.

For making significant modifications (repairs, rehabilitation,
extensions, and improvements) to existing pump station buildings.

For developing special inspection requirements for pump station
components underground, such as wet wells, valve vaults, or
grinder vaults.

For fully or partial demolishing existing structures including pump
stations and control buildings.

Transitional Screening Waiver
(Zoning Ordinance)

Special Permit and Special
Permit Amendment (Setback
Requirement Waiver) (Zoning

Ordinance — WZNG)

Engineer/Fairfax
County WW Staff

Engineer

Must be approved when a project proposes to waive or modify site
code requirements. Engineer shall review the zoning designation of
pump station site to confirm Zoning Ordinance requirements.
Engineer shall review the requirements of the Zoning Ordinance to
determine if waivers are necessary. Engineer shall review the
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Land Development Services requirements of the Public Facility Manual to determine if waivers

Director Waiver (Public are necessary.
Facilities Manual — WPFM)

RPA Exemption (RPA — WRPA)

For determining if work encroaches within a floodplain and if it
complies with the Floodplain Regulations found in Section 5105 of
the Zoning Ordinance.

Floodplain Use Determination
Request

Engineer
For completing a no-rise study (in accordance with FEMA and local

Floodplain Study floodplain requirements) to demonstrate no floodplain impacts
associated with the proposed grading activities.

Hazardous Material/ Asbestos | Engineer/Fairfax For confirming that project sites have been inspected for the
Inspection Certification County WW Staff presence of asbestos containing or other hazardous materials.

Additionally, Table 3-2 below lists possible activities involved in pump station design/rehabilitation that
require permits, and which type the Engineer must apply for. The table also includes additional permits
that may be required on a case-by-case basis.

Table 3-2: Permit Types Required for Different Existing Pump Station Construction Activities

Commercial Addition/Alteration - (for low

New, repair, replacement, or Trade - Commercial Electrical voltage applications) if penetrating any

relocated electrical fixtures (ELEC) fire/smoke rated assemblies (e.g. walls, floors,
etc.)

New, repair, replacement, or Trade - Commercial Mechanical N/A

relocated mechanical or gas fixtures (MECHC)
New, repair, replacement, or Trade - Commercial Plumbing N/A
relocated plumbing or gas fixtures (PLBC)
Antenna

Asbestos abatement

Commercial Miscellaneous

Roof repairs (MISCC) N/A
Foundation repairs
Maximum occupancy loads
Solar panels Commercial Solar (SOLARC) N/A
Retaining walls, sheeting, and Commercial Retaining Wall N/A
shoring (WALLC)

Nonresidential Use - must be issued for the
associated business or use before the sign
Zoning (Sign) permit can be issued (however, if a
Nonresidential Use Permit has not been
issued, an issued Commercial

Signs (not an LDS-specific record
type in PLUS)
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Addition/Alteration permit may be
substituted)

Certificate of Occupancy or Non- | Certificate of Occupancy or Non-
Residential Use Permit (Non-RUP) Residential Use (Non-RUP)

Several activities involved in pump station construction do not require permits, including:

1.

7.
8.
9.

Low voltage (50 volts maximum) wiring systems and equipment that are not a component of any
fire protection system, access control system, egress control system, located in a plenum or
penetrate fire rated or smoke protected construction.
Direct replacement of plumbing fixtures (no change in location and must be a like-for-like
replacement).
Detached prefabricated buildings housing the equipment of publicly regulated utility services
that do not exceed 150 square feet.*
Fences unless used as barrier for public safety per section 3306 (of the Virginia Construction
Code).*
Concrete and/or masonry walls that do not exceed 6 feet in height.*
Retaining walls holding less than 3 feet of dirt/earth.*

a. Cannot have additional surcharge/weight (i.e., supporting a driveway).

b. Cannot be tiered.
Direct replacement of above-ground LP-gas containers.
Minor renovations: floor finishes, paint/wallpaper, trim, cabinetry.
Replacement of less than 100 square feet of roof covering.

10. Parking lots and sidewalks, that are not part of an accessible route.*
11. Automotive lifts.

* Depending on the size and location of the project, additional approvals may be necessary.

3.2.2 Outside Agency Issued Permits

Outside agency-issued permits are crucial for ensuring compliance with environmental regulations and
safety standards, protecting water quality and public health. These permits also assist in the proper
planning and design of pump stations, ensuring they meet the necessary standards for effective
operation. Please note that new pump stations and pump station repairs, rehabilitation, extensions, and
improvements will have different requirements.

Table 3-3: Outside Agency Issued Permit Types for Sanitary Sewer Pump Stations

Virginia Department of Transportation| Fairfax County WW | For work proposed within the state right-of-way. Must
(VDOT) Land Use Permit Staff be submitted by Fairfax County to avoid paying bonds.

Fairfax Water New Potable Waterline

Engineer/Fairfax For creating new potable waterline connections for
County WW Staff bathrooms, sinks, eyewash stations, hydrants, etc.
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Virginia Department of Environmental Engineer/Fairfax For designs that involve construction, expansions, or
Quiality Certificate to Construct County WW Staff modification of sewerage systems or treatment works
Fairfax County Park Authority Land Engineer/Fairfax For work proposed within Fairfax County Park Authority
Use Agreement County WW Staff land boundaries.

3.2.3 Permits Issued During Construction

In Fairfax County, obtaining permits prior to construction is essential to ensure that development
complies with local safety, environmental, and building standards. These permits provide legal approval
for work to begin, and involve submitting detailed plans for review, paying required fees, and scheduling
inspections at various stages of construction. Building and trade inspections are scheduled through
Fairfax County’s LDS’s Permit Portal in PLUS. This oversight ensures that the work meets current code
standards for structural integrity, fire safety, electrical systems, and accessibility requirements
throughout the entire construction process. Please note that new pump stations and pump station
repairs, rehabilitation, extensions, and improvements will have different requirements.

Table 3-4: Outside Construction Issued Permit Types for Sanitary Sewer Pump Stations

For gas storage tanks associated with on-site
Storage Tank- Install Contractor g g
generators.
Virginia Department of . _ .
. & P . e Contractor/Fairfax For authorizing the operation of a sewage system,
Environmental Quality Certificate . . ; .
to Operate County WW Staff including sanitary flow through a pump station.

3.3 Permitting Process

3.3.1 PLUS Process Overview

The general steps to obtaining an LDS permit for a project are as follows:

1. Determine if/what kind of permit is needed.
2. Select the permit application within PLUS.
3. Review process:

a. Staff from the Site Application Center will review the package for completeness and
compliance with applicable codes and County ordinances. The Engineer will be notified
of any deficiencies. Plan corrections, resubmission fees, and additional supporting
documents may be required.

4. Permitissuance.

a. Once all reviews are approved, fees have been paid, and all associated post-approval
conditions have been satisfied, the land disturbance permit and approved plans will be
available to download from PLUS.

b. Once the issued land disturbance permit and approved site-related plan are obtained,
the Engineer may proceed with their associated building permit record(s).
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5. Construction and inspections.
a. Before beginning any land disturbing activities associated with the approved

site/grading plan and land disturbance permit, the Contractor is required to coordinate
a pre-construction meeting. For projects inspected by LDS-SDID, a pre-construction
meeting must be requested. Before requesting the pre-construction meeting, certain
items must be completed such as an approved Virginia 811 ticket. To review all required
items, visit the Site Inspection web page.

6. Occupancy/final inspections.

7. Bond release (if applicable).

3.3.2 Outside Agency Process Overview

Outside agencies will each have their own unique permit submittal process. To get started with these
permit submissions, please use the resources outlined in Table 3-5.

Table 3-5: Outside Agency Contact Information/Website for Initial Permit Submission

Must be submitted by Fairfax County
WW staff member to avoid bond
charge.

Virginia Department of https://oaplusonline.vdot.virginia.gov/
Transportation (VDOT)

newservices@fairfaxwater.org

Fairfax Water

3.4 DPWES Plan Review

This site-related plan type is used by the DPWES for sanitary sewer pump station improvement projects
disturbing more than 2,500 square feet.

DPWES plans may be submitted by WW staff or their duly authorized agent. However, the plan itself
must be certified by a professional Engineer, land surveyor, architect, or landscape architect licensed by
the Commonwealth of Virginia and meeting the respective code requirements. Before submitting, the
Engineer must ensure they are aware of all applicable regulations and conditions that could affect the
project to avoid surprises during the review process. Some of those factors include zoning information,
design codes and standards, floodplains, site conditions, etc.

Designated DPWES staff review the project stormwater and erosion and sediment (E&S) control
measurements to complete the Environmental Compliance Project Datasheet. Upon approval,
documentation needs to be submitted to LDS and a grading permit for the project is issued for
construction. Depending on the scope of the project, the Engineer may need to apply for a separate
building permit record in PLUS as described in Section 3.2.1.
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Section 4 Pump Stations

This section describes Fairfax County’s preferences for the various pump station components, selection
criteria, and design aspects.

4.1 Pump Station-Type Selection Criteria

The Engineer should consider the current and anticipated future flows when selecting the type of pump
station and recommend a pump station-type based on the potential future capacity requirements.
4.1.1 Suction Lift Pump Stations

Suction lift style pump stations are not allowed. A suction-lift style pump station is defined as a station
where there is a vertical distance between the pump's centerline above the liquid source being pumped.
4.1.2 Package Pump Stations

Package pump stations are pump stations with preassembled dry/wet wells, pumps, suction/discharge
piping, and associated valves, instruments, electrical connections, and communication connections
meeting Fairfax County standards. The preassembled package is shipped to the site and installed by a
contractor.

= Package pump stations may be used for applications with a maximum current or potential
future design capacity of 1.0 MGD or less. The assessment of the future conditions must
be based on the expected useful life of the pump station.

®  Submersible-type package pump stations are preferred to avoid non-permit required
confined space entry and potential flooding.

B Package Pump Stations are to be provided by Old Castle or approved equal.

4.1.3 Submersible Pump Stations

Submersible pump stations may be selected for applications with a maximum current or potential future
design capacity of 1.0 MGD. The assessment of the future conditions must be based on the expected
useful life of the pump station.

4.1.4 Wet Well/Dry Well Pump Stations

Wet well/dry well pump stations may be selected for applications with a current or potential future design
capacity of 1.0 MGD or more. The assessment of the future conditions must be based on the expected
useful life of the pump station.
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4.2 Design Flow

Pump station design flows and flow operating range will be developed by Engineer in cooperation with
the Wastewater Planning and Management Division (WPMD) and in accordance with best engineering
practices and current standards. Pump station must be designed to operate adequately within the entire
range of expected flows. Engineer must assess the impact of the project on downstream sewers, and
prepare report for review and approval by WPMD.

4.3 Layout and General Design Features
4.3.1 All Pump Stations

All pump stations must meet the following design guidelines:

e Provide a designated lead-lag configuration (See Section 10 on controls).

e Mitigate the accumulation of fats, oils, and grease in the wet well design.

e Design the wet well to prevent grit accumulation. Scouring solids that settle in the wet well
using recirculation piping from the pump discharge is not allowed.

e Design the pump station with sufficient room to easily and safely remove equipment from
the pump station, with the pick point unobstructed and directly overhead without the need
to swing the pump.

e Include a corrosion resistant coating system from the bottom of the low liquid level to the
top of the wet well structure, including the underside of the top slab and influent channel
areas.

e Complete a physical model study as part of the design development for pump stations that
meet the physical model study criteria outlined in the Hydraulic Institute (HI) standards.
Physical model of intake structures and pump suction piping requirements are defined in Hl
ANSI/HI 9.8 Rotodynamic Pumps for Pump Intake Design. In accordance with this standard,
a physical hydraulic model study shall be conducted for pump intakes with one or more of
the following features:

® A suction intake arrangement with elevation relative to the water level that does not
provide the minimum submergence requirement of HI standards, irrespective of the
pump manufacturer’s stated submergence values.

B The intake design is not a standard intake design presented in this standard, or the
geometry (such as bay width, bell clearances, sidewall angles, bottom slopes, distance
from obstructions, the bell diameter, submergence, piping changes, etc.) deviates from
HI standards.

= Nonuniform or nonsymmetric approach flow to the pump sump exists (e.g., intake from
a significant cross-flow, use of dual-flow or drum screens; use of elbows, bends, or
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multiple screens just upstream of a wet well; or a short-radius pipe bend near the pump
suction, etc.).

®  Proper pump operation of a critical service or application as defined by the customer
(such as a safety-related system).

®  The cost of pump repair, remediation of a poor intake design, impacts of inadequate
performance, or pump failure would be significantly more than the cost of a physical
model study.

= Circular stations with four or more pumps.

" For trench-type wet wells (clear or solids-bearing liquids), the pumps have flows greater
than 20,000 gpm per pump, or the total station flows with all pumps running is greater
than 50,000 gpm.

= Circular pump sumps (clear or solids-bearing liquids) with flows exceeding 5,000 gpm per
pump require a physical model study (see HI Sections 9.8.3.3 and 9.8.4.3). Circular pump
sumps (clear liquids) per HI Figures 9.8.3.3.1c and 9.8.3.3.1f with station flow exceeding
5,000 gpm require a physical model study.

= The pumps of an open-bottom suction can or riser arrangement have flows greater than
5,000 gpm per pump.

B For pumps with closed-bottom suction can intakes, if the suction can is supplied by the
pump manufacturer, consult the pump manufacturer regarding the need for a physical
model study for flow rates between 7,000 gpm and 10,000 gpm. Closed-bottom suction
can intakes for pump flow rates exceeding 7,000 gpm, where the suction can is not
provided by the pump manufacturer, or flow rates exceeding 10,000 gpm, regardless of
suction can supplier, requires a physical model study (see HI Section 9.8.3.6).

B The pumps have flows greater than 40,000 gpm per pump, or the total station flow with
all pumps running would be greater than 100,000 gpm.

B For confined wet well designs for solids-bearing liquids, the total station flow with all
pumps running has flows greater than 7,000 gpm.

" For formed suction intakes with outlet velocities greater than 7.6 m/s (25 ft/s).

= The design must include a durable storage space to store spare parts. If the pump
station is not located on a secure site, provide locking for the storage space. Discussion
on spare parts storage should be held during design and be noted in the construction
specifications.
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=  Design the pump station site to allow a service truck with a crane to easily access the
wet well to remove and/or install pumps and a standard vacuum truck (HS-20) or
heavier to easily access the wet well. Pavement of the driveway needs to be suitable
for trucks driving on top of it. Turn around space if available is preferred.

e Wet Wells:

®  Select a wet well configuration that is suitable for the current and future anticipated flows
and physical site constraints.

= Consider how much depth should be provided above the high-level alarm to account for
potential future expansion in the pump station capacity. Refer to Section 10 for additional
information on pump station controls.

B The Engineer must design pump station wet wells that are at least 6 feet wide in all
directions and provide provisions to easily and safely access equipment and instruments.

®  Size wet wells to prevent excessive pump starts and stops. Consult with preferred pump
manufacturers to coordinate the wet well sizing and pump selection, considering that
minimum 2 hours of wet well retention time is preferred.

4.3.2 Submersible Pump Stations

Incorporate the following submersible pump stations guidelines into new pump station designs, and into
existing pump station renovations/rehabs to the extent practical:

e Guide rails to allow pumps to be easily removed.

e Afixed ladder for personnel access to the wet well without obstructing or limiting access for
fall arrest systems (temporary or permanent).

e Access hatch(es) for the wet well(s). Access hatches must not be located within a building or
structure.

e Valve vaults for all valves. All valves must be easily accessible.

e Fillets in the wet well to prevent solids from accumulating. Prevent excess solids
accumulation in wet wells by limiting the distance between the pump volutes and sloped
portion of the wet well floor.

e All exposed pipes and fittings should be flanged.

4.3.3 Package Pump Stations

Package pump stations, as defined in Section 4.1.2, are preferred for applications with a maximum current
or potential future design capacity of 1.0 MGD or less and must meet the layout and design features
outlined in the applicable pump station section.
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4.3.4 Trench Style Wet Wells

Trench style wet wells may be considered on a case-by-case basis. Consult with Fairfax County during the
preliminary design phase to discuss the justifications, benefits, and potential challenges associated with
the trench style wet well. If trench style wet well is selected, provisions for retention and storage must be
addressed in the design.

4.3.5 Wet Well/Dry Well Hydraulics

Incorporate the following wet well and dry well design guidelines into new pump station designs and
existing pump station renovations/rehabs, to the extent practical:

Wet Well:

Mitigate air entrapment and cavitation by designing the wet well to maintain sufficient pump
intake submergence as defined by the HI and manufacturer standards.

Prevent excess swirl patterns and avoid unfavorable inlet conditions that can produce
additional head loss, air binding, reduction in NPSHA, and cavitation issues. Consider
whether an anti-rotation baffle or baffles between the pump intake and wall furthest from
the influent pipe are required to mitigate excessive circulation pattern from developing in
the wet well. Use fillets around pump suction intakes and corners to prevent uneven flow
patterns, dead spaces where solids and scum can accumulate, and the formation of vortices.

Pump Suction:

Each pump shall have a single dedicated suction pipe. Space pump intakes per ANSI/HI
standards and recommendations.

Size intake piping to produce intake velocities recommended by ANSI/HI standards at the
current pump design conditions and to the extent feasible, future anticipated pump design
conditions.

Design the pump intakes to avoid abrupt flow direction changes directly upstream of pump
intakes unless recommended by the pump manufacturer.

Pump Discharge:

Size pump discharge piping to produce discharge velocities recommended by ANSI/HI
standards at the current pump design conditions and to the extent feasible, future
anticipated pump design conditions.

Design discharge piping to avoid unfavorable hydraulic conditions and prevent surge from
check valves closing.

Discharge piping must not be smaller than pump outlets.

Evaluate the pipe friction losses and pumping life-cycle costs in designing discharge piping.
Design the pump discharge piping with the required straight pipe lengths downstream of
pumps per pump manufacturers’ recommendations.
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4.3.6 Access and Clearances

Incorporate the following access and clearance guidelines into new pump station designs and existing
pump station renovations/rehabs, to the extent practical:

e The Engineer must design the pump station with a minimum of 4 feet of clearance, or more
if required by equipment manufacturers around pipes and mechanical equipment to provide
access for O&M activities and space for personnel to walk around the pump station.

e The design must include egress pathways that are simple and unobstructed. Locate piping,
valves, and appurtenances to prevent tripping hazards. Where personnel may need to walk
under elevated piping, the piping invert must be at least 8 feet above the floor to prevent
head injuries.

e Avoid using ships ladders and elevated platforms in new pump station designs. Ships ladders
and elevated platforms may be considered on a case-by-case basis for the rehabilitation of
existing pump stations. Stairs are preferred where possible.

4.3.7 Isolation

The design must include provisions for isolating the following pump station components:
Wet Well:

e The Engineer must design the pump station to allow half the wet well to be isolated for
regular maintenance activities using motor-operated sluice gates. The Engineer must design
the pump station to allow half the wet well to be isolated for regular maintenance activities
using a motor-operated sluice gate. The motor operator shall be located above the potential
flooding level of the wet well.

e The design must include enough pump capacity to convey the average pump station design
flow in each half of the wet well and have at least two pumps in each half of the wet well.

e The design must include provisions for maintaining an even flow split between the two wet
well halves under normal operating conditions. The flow split shall have a method to isolate
each wet well channel using slide gates.

Pump Suction:

e The design must include an isolation valve for each individual pump suction pipe.
Pump Discharge:

e The design must include an isolation valve for each individual pump discharge pipe.
Force Main:

e The design must include a bypass vault and an isolation valve on the force main just
downstream of the bypass connection to allow both the force main and the pump station to
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be isolated for bypass. See Section 4.10 for additional information on the bypass design
guidelines.

Influent:

e The design must evaluate the need to include an isolation valve or gate on the influent
channel or pipe to the pump station to allow the pump station to be isolated and bypassed.

Grinder Vault:

e The Engineer must design the grinder vault with stop log grooves or slide gates to allow the
grinder to be isolated and flow to be redirected to the bypass channel and manually cleaned
bar rack.

4.3.8 Monorail and Hoist

Incorporate the following monorail and hoist guidelines into new pump station designs and existing pump
station renovations/rehabs, to the extent practical:

e The Engineer must design the pump station with a monorail and hoist system or traveling
bridge crane for lifting and moving pumps:

B Locate the monorail directly over the pumps and pump hatches.

B |nclude an electric chain hoist type monorail and hoist system with flat festoon cables and
a remote and handheld control pendant in the design.

e The design must have sufficient room to allow pumps to be lowered on to a truck bed within
the pump station or immediately outside of the pump station using the monorail and hoist
system.

4.4 Influent Manhole

Incorporate the following influent manhole guidelines into new pump station designs and existing pump
station renovations/rehabs, to the extent practical:

e Locate the influent manhole within the pump station site and collect all incoming pump
station flow in the influent manhole.

e The construction and installation of the manhole must be in accordance with the applicable
requirements of the Fairfax County Public Facilities Manual (PFM):

B The design must include a manhole with a flat top and that is at least 5 feet in diameter
with a 3-foot by 3-foot hatch and manhole steps per the Fairfax County PFM. The manhole
shall have at least a 5-foot level surface around the manhole for a working area for
operations staff.
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Locate all hatches at or within 1 foot of grade and 1 foot above the base flood elevation
determined by the Flood Insurance Rate Map. Hatches must be rated for HS-20 live loading.
Locate manholes 1 foot above the Base Flood Elevation (BFE) as determined by the Flood
Insurance Rate Map.

4.5 Solids Handling

Incorporate the following solids handling guidelines into new pump station designs and existing pump
station renovations/rehabs, to the extent practical:

4.5.1

An open channel system located within a grinder vault with a primary channel and bypass
channel.
The primary channel design must include:

®  Agrinder (see Section 4.5.2 for additional information on the grinder).

= [f there is insufficient space for a bypass channel, provide a removable manually cleaned
bar screen downstream of channel grinder.

B Provisions for isolating and bypassing the channel grinder.
The bypass channel design must include:
® A manually cleaned bar screen.

® A slide gate or stop logs on the bypass channel to allow overflow should the primary
channel be blocked.

The Engineer must design the grinder vault with durable corrosion resistant aluminum
grating across the channels to allow staff to move safely through the grinder vault area and
inspect the channel without removing the grating.
Mechanically cleaned bar screens are not allowed.

Grit Management

Designs should minimize formation of grit overtime especially in respect to influent channels,
chambers, wet wells, and associated piping entering and leaving the station.

The Engineer must consider whether a grit chamber is appropriate on a case-by-case basis
and complies with applicable Hydraulic Institute (HI) standards.

Design wet wells to minimize dead spaces where grit can accumulate. Where used, wet well
fillets shall have a minimum slope of one-to-one to the hopper bottom. The horizontal area
of the hopper bottom shall be no greater than necessary for proper installation and function
of the inlet.

To the extent practical, velocities in piping, channels, and wet wells should be greater than
2 feet per second to keep grit in solution and prevent grit from depositing.
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4.5.2 Grinder

The following are standards for grinders:

e Size the grinder to handle the future peak flow of the pump station in accordance with
manufacturers’ recommendations.

e Grinder pumps may be used for residential or other low flow applications on a case-by-case
basis up to 90 gpm.

e The grinder must have an electric explosion proof motor.

e Include a grinder with guide rails for ease of maintenance.

e Consider on a case-by-case basis whether two grinders would be appropriate to handle the
low and high flow conditions and consult with Fairfax County before proceeding with this
type of arrangement.

4.6 Pump Selection Criteria

4.6.1 Pump Operating Regions

Operating regions for rotodynamic pumps include the Preferred Operating Region (POR) and the
Allowable Operating Region (AOR). ANSI/HI 9.6.3 defines POR and AOR in more detail. A rotodynamic
pump operates most efficiently and with the least amount of stress on mechanical components at its Best
Efficiency Point (BEP). At flows lower or higher than the BEP, non-uniform flow patterns and pressure
distributions develop, resulting in increased stress on mechanical components and increased vibration.

The POR is a range of flow above and below the BEP within which the reliability and service life of the
pump is not substantially degraded. The lower and upper end of the POR is identified as a percentage of
the pump flowrate at the best efficiency point (example 70% to 120% of best efficiency capacity). The
operating range encompassed by the POR varies depending on the specific speed of the selected pump
and is defined by ANSI/HI 9.6.3.

The AOR is a wider range of flows in which the service life of the pump will be acceptable. The lower and
upper end of the AOR is defined by the pump manufacturer and are field condition specific. The upper
end of the AOR is often defined by the NPSH Available.

Pumps should be selected to operate safely and efficiently over the full range of potential operating
conditions that a pump may see over its design life. The Engineer should evaluate:

e Single and multiple pump operation;

e Operation across the full speed range;

e  Minimum and maximum suction and discharge hydraulic grade lines;

e  Minimum (new) and maximum (old) pipeline friction factors where appropriate; and

e Current and future flow conditions.
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Pumps should be selected so that most operating conditions fall within the POR. Under less frequent
operating conditions, pumps may be allowed to operate outside the POR but within the AOR. Exceptions
include conditions experienced for very short time frames, such as when a pump startup and shutdown
sequences require brief operation with closed discharge valve.

4.6.2 Pump Design Guidelines

In addition to selecting the right pump based on station flows and operating conditions, the Engineer shall
incorporate the following pump selection guidelines into all new pump station designs and existing pump
station renovations/rehabilitations, to the extent practical:

e The Engineer must design the pump station with redundant pumps (N+1) for the largest
pump at all pump stations that are the same size and capacity per HIl standards.

e Shaft-driven (long-coupled) pumps are not allowed.

e Vortex-style pumps are not preferred but may be considered on a case-by-case basis.

e Self-cleaning style impellers are preferred.

e Select the pump casing, volute, impeller, and motor housing material based on the
anticipated environmental conditions and in accordance with ~manufacturer’s
recommendations. Preference to hardened alloys if possible/available especially in areas of
heavy grit.

e All pumps with VFDs will have bypass motor-starter. See Section 5.2.6 for additional
information on VFD and bypass starter requirements.

e All nuts, bolts, screws, and other hardware must be 316 stainless steel.

e Bearings must have an L-10 life of at least 40,000 hours. The design must include bearing
seals per the manufacturer’s recommendations.

e Coordinate the wet well control volume and pump selection to prevent the number of pump
starts from exceeding the manufacturer’s recommendations.

e Consider different pump types to ensure that the pump station is appropriately sized and
not designed around a single pump model.

e Pump selection should ensure velocities in the downstream force main are in congruence
with Virginia Sewage Collection and Treatment Regulation (VA SCAT) velocity standards
(9VAC25-790-440) of a minimum of 2 feet per second and maximum of 8 feet per second.
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4.6.2.1 NPSH Margin

To avoid cavitation and flashing, the Net Positive Suction Head Available (NPSHA) provided by the
system should exceed the Net Positive Suction Head Required (NPSHR) required by the selected pump
by an acceptable margin. The NPSH margin varies depending on whether the pump is operating in POR
or AOR. See ANSI/HI 9.6.1 for further discussion of NPSH margin. The Engineer should check NPSH
requirements of several pump manufacturers to find the best pump selections. A pump with excellent
performance conditions (flow, head, efficiency) may be disqualified based on NPSH requirements. Note
that NPSHR information should be obtained from the manufacturers for each specific application; do not
rely on published NPSHR information for final pump selections.

4.6.3 Submersible Pumps

Select submersible (submersible and dry-pit submersible) pumps with the following
features/components:

o Aleak sensor at the pump stator and oil reservoir to monitor for leaks.

e Pump motor jacket with at least Class F insulation sealed from the pump using double
mechanical seals.

e The seal material and whether the chamber is filled with oil must be based on the
manufacturers’ recommendations.

e All dry pit submersible pumps must be cooled (utilizing a mixture of glycol and the additives
recommended by the Manufacturer for operation in the Mid Atlantic region), include
moisture sensors, and be capable of continuous operation in air or water without negatively
impacting pump performance.

e Additional features may be required and shall be coordinated with Fairfax County on a case-
by-case basis.

4.6.4 Pump Selection Package for Review

The Engineer will provide a comprehensive pump selection package for Fairfax County review and
approval, including:

e Pump and system curves for anticipated operating conditions, including:

= BEP

= AOR/POR
= Efficiency
" Power

= |mpeller size

" VFD
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e Equipment weights.
e Dimensional drawings.
e NPSH calculations, including:

= NPSHR.
" NPSHA.

B Graph showing the NPSHR across the anticipated design flows.

4.7 Pump Troubleshooting

The design must include provisions for troubleshooting pump performance in the field, particularly for
identifying and removing clogs, including but not limited to:

e The design must include pumps with easily accessible cleanouts located on the suction elbow
and volute at a minimum.

e Locate a pressure gauge on the discharge side of the pump and a pressure gauge on the
suction side of the pump to allow the pressure within the suction and discharge pipe to be
monitored locally for troubleshooting purposes:

®  The pressure gauge must provide at least 150% of the expected range in pressure within
the discharge and suction piping and include isolation diaphragm, isolation valve, and
pressure bleed-off valve.

= Discharge pressure gauge should be tied to SCADA with a pressure transmitter.

e Locate drain piping with isolation valves between isolation points on the suction and
adequately size discharge piping to facilitate dewatering activities.

4.8 Surge Protection

Water hammer, also known as hydraulic shock or fluid hammer, is a pressure surge in a piping system
caused by a sudden change in flow velocity, typically when a fluid is forced to stop or change direction
quickly. This sudden pressure increase can create a shockwave that travels through the pipe, potentially
causing damage. The Engineer must consider surge when designing or rehabilitating a pump station.

4.8.1 Surge Relief and Suppression

e Surge relief valves are preferred and must be used to the extent practical. Where surge relief
valves are not practical, consider using a surge relief tank.

e Locate relief valves on the discharge force main. Relief valves must discharge to the wet well.

e The Engineer shall design the pump station with appropriate provisions for surge
suppression, including air release valves and combination air/vacuum release valves on the
discharge force main.
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4.8.2 Surge Analysis

Surge analysis is required for all projects unless otherwise specified at project implementation. Surge
analysis will inform the appropriate surge mitigation devices required. Surge analysis shall include
simulation of a pump power failure at full speed for a maximum surge impact and analysis of mitigation
devices. The Engineer shall utilize impeller inertia data received from the pump manufacturer in the
surge analysis.

4.9 Emergency Storage

e At a minimum, design the pump station to meet the requirements of the VA SCAT
regulations.

e Special attention must be provided to pump stations within the Occoquan and Dulles Area
Watersheds. The retention time for pump stations in the Occoquan and Dulles Area
Watersheds must comply with the retention requirements of the Occoquan and Dulles Area
Watershed Policies:

®  Where design flows and site constraints make it impractical to provide the retention time
required by Occoquan and Dulles Area Watershed Policies, consult with Fairfax County
and prepare a waiver application for the one-day emergency retention storage
requirement as appropriate:

= The waiver must be prepared by the Engineer in coordination with and review by
Fairfax County.

e The design must include a minimum of two hours of retention time as practical and
additional storage volume (larger wet well(s), over-sized influent pipes, and/or surcharge
manholes) may be provided at the County’s request. Consult with Fairfax County to
determine how much additional retention time may be warranted for remote pump station
locations.

e Do notinclude the influent manhole in the emergency storage calculations.

4.10 Bypassing

The Engineer must design pump stations with provisions for bypassing the pump station using temporary
pumps and permanently installed bypass connections sized to convey the current and future anticipated
design flows.

e |tis preferred that bypass connections are in vaults.

e Design the pump station to allow bypass pumping from the influent manhole (see Section
4.4 for additional information on the influent manhole) or upstream of the pump station
isolation point where an influent manhole does not exist.

e Consult with Fairfax County on the approach for bypass pumping for deep pump stations
(wet wells 15 feet deep or greater).
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e The DPWES Wastewater team has developed a temporary By-Pass Pumping Specification
and detail to be used for all temporary By-Pass Pumping during construction.

See the below Figure 4-1 for schematic on the preferred orientation for the bypass valve vault, including
preferred locations of bypass piping, valves, etc.

BYPASS CONNECTION
Vv
PUMP ﬁ
DISCHARGE N RV
Vv
VY M} NH . DISCHARGE
M‘ ” FORCE MAIN
V \
AIR VACUUM
PUMP —N RELEASE
DISCHARGE T_\i-‘ {H.‘l\ VALVE, TYP
CHECK VALVE, TYP PLUG VALVE, TYP

BYPASS AND VALVE VAULT

Figure 4-1: Bypass Vault Schematic

4.11 Valve and Valve Operators
The design must include all valves necessary for normal operation and maintenance of the pump station.

e All valves outside of the pump station must be located in a valve vault. Consult with Fairfax
County if the Engineer finds that it is impractical to locate a valve in a vault.

e No three-way valves are allowed on discharge pipes. Refer to Section 10 for information on
controls and switches.

e When possible, there is preference to have the valve operator at grade level when the site
permits.

4.11.1 Check Valves

e Locate all check valves on horizontal pipes in new pump stations. It is preferred that check
valves be located on horizontal pipes in existing pump stations whenever practical and
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horizontal mounting should be considered on a case-by-case basis for all retrofit and
rehabilitation projects.

e Clogless check valves shall be non-slam type with weighted arm and dampening devices are
preferred.

e The need for check valve proximity switches shall be coordinated with Fairfax County on a
case-by-case basis.

e Coordinate the check valve selection with the valve manufacturers to appropriately account
for the pump station hydraulics and system dynamics.

e Review the results from any surge/transient analysis performed for the pump station
discharge system to inform the check valve selection.

4.11.2 Plug Valves

e Plug valves will be used for wastewater isolation.

e Install all plug valves on horizontal pipes and have a horizontal stem that rotates up as the
valve opens. Consult with Fairfax County if locating plug valves in the horizontal is not
considered practical.

e Plug valves larger than 24 inches must be equipped with automatic operators and manual
bypasses.

e Plug valves must be 100% port type.

4.11.3 Gate Valves

e Gate valves may be used on a case-by-case basis with approval from Fairfax County
Wastewater Collection Division.
e Resilient-seated gate valves are preferred.

4.11.4 Knife-Gate Valves

e Knife-gate valves must be used for isolation only but are not preferred and must only be used
where necessary. Consult with Fairfax County before including knife-gate valves in the
design.

4.11.5 Pinch Valves

e Pinch valves may be used for isolation or throttling flow but are not preferred and must only
be used where necessary. Consult with Fairfax County before including pinch valves in the
design.

4.11.6 Cone Valves

e Cone valves may be used for throttling flow but are not preferred and must be avoided to
the extent practical. Consult with Fairfax County before including cone valves in the design.
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4.11.7 Ball Valves

e Ball valves may be used for isolation of 2-inch diameter pipes or smaller, including but not
limited to:

B Gauges and similar instrument piping.
®  Drainage piping.

= Sump piping.

B Chemical piping.

e Ball valves are not preferred for pipes larger than 2 inches in diameter and must be avoided
to the extent practical.

4.12 Fittings and accessories

Design the piping system and connections to prevent excessive accumulation of air within the suction
piping. Install eccentric reducers with the flat side at the top of the pipe. Replace existing service saddles
with manufactured fittings when rehabilitating a pump station.

4.13 Odor Control

The following sections describe various odor control technologies and the County’s associated
preferences. It is the responsibility of the Engineer to determine if additional testing or more stringent
performance criteria should be used based on project-specific design criteria and requirements.

4.13.1 Odor Control Evaluation

The design must include an odor control plan for pump stations where:

e Odors have a high potential to impact neighboring properties,
e Locations have historically received odor complaints, and/or
e Specifically requested by Fairfax County.

Include the following elements in the odor control plan:

e Determine what process changes can be made to minimize the creation of septic
environments and odor release by:

®  Minimizing sewage retention times.
= Minimizing deposition in sewers and wet wells.

= Minimizing turbulence at discharge and flow transitions.
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B Increasing air movement through workspaces to minimize the necessity of open windows
and doors.

The odor control evaluation should be based on quantitative information. The following summarizes best
practices for the evaluation. The Engineer shall coordinate with Fairfax County on sampling locations,
instrument installation/deployment, and sample collection/testing.

e Perform both liquid and air sampling to determine the odor potential and how it changes
throughout the local/regional collection system, as appropriate. Use at least fourteen days
(longer testing periods to be discussed as appropriate) of hydrogen sulfide and differential
pressure monitoring to assist with identifying the appropriate odor control approach.
Sampling must include but is not limited to:

= Ambient air samples.

= This includes monitoring hydrogen sulfide (H2S) and differential pressure.
= |n certain cases, reduced sulfur air grab samples may be required by Fairfax County.

®  Liquid wastewater grab samples.

= After H2S monitoring has been completed and a baseline has been confirmed for
timing of high odors, wastewater sampling should commence.

= [iquid wastewater samples should be collected at locations coordinated with Fairfax
County and upstream of the pump station and during periods of high odors.

=  Wastewater grab sampling will be performed using a throw bucket to obtain a
representative wastewater sample from a well-mixed area, avoiding areas of
stagnation, foaming, or other locations where the conditions are not representative.
The throw bucket should be filled, purged, and filled again with the sample to be
analyzed.

e The Engineer must determine whether liquid treatment options upstream of the pump
station to limit hydrogen sulfide concentration and control type/size of the odor control
system at the pump station would be appropriate and/or necessary and consult with Fairfax
County.

4.13.2 Approach and Technology Selection
Select the appropriate means of odor control on a case-by-case basis. Evaluate each technology based on

the following criteria:

e Treatment capabilities.

e System footprint.

e Operation and maintenance requirements.
e Sustainability.
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e (Capital and operational costs.

Base the odor control treatment system selection on life-cycle cost analyses, design criteria, and
operational considerations.

4.13.3 Chemical Odor Control Liquid Systems

Chemical liquid systems are not preferred and must only be used on a case-by-case basis when
recommended by the Engineer and reviewed and approved by Fairfax County.

For systemic treatment options, where chemicals are added to the sewage in conjunction with ventilation
and point-source treatment options, conduct appropriate pilot testing of candidate chemicals and prepare
a cost/benefit analysis for liquid treatment options. If appropriate, chemical treatment may be used to
control H,S levels to a point where activated carbon can be used. Liquid treatment can include:

e Oxidizers for fast action, within 20 minutes.
e Preventative for long-term action, 1-2-hour reaction time with benefits for a few hours.
e pH adjustment for fast action, within 20 minutes and benefits for a few hours.

For any chemical injection approach, ensure that the injector and feed pumps are capable of feeding the
selected chemical at the working pressure within the force main or system. Access for easy maintenance
of the injection nozzle(s) must be included in the design. Where practicable, the injection point of the
chemical should be downstream of the pump station flow meter.

4.13.4 Chemical Storage for Odor Control

Design the pump station chemical storage and delivery areas based on the chemical hazard classification
and to meet the requirements of the appropriate regulatory agencies and standards governing the storage
and handling of chemicals.

e Specify that all tanks, piping, valves, gaskets, and associated appurtenances be constructed
of materials compatible with the chemical being used.

e Label and mark all tanks and piping according to the hazard classification of the chemical
they contain.

e The design must include containment areas for chemical storage tanks and chemical feed
facilities.

e Storage should be designed in a location where it is easily accessible for deliveries of
chemicals.

e Freeze and crystallization protection provisions shall be included depending on the chemical
and the storage environment.

4.13.5 Chemical Odor Control Aerosol Systems

Chemical odor aerosol control systems are not allowed.
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4.13.6 Biological Odor Control Systems

Biological odor control systems are not preferred and must be approved by Fairfax County Wastewater
Collection Division. Consider biofilters and biotrickling filters on a case-by-case basis with careful
consideration of footprint limitations and capital cost implications.

4.13.7 Carbon Adsorption Systems

Carbon adsorption systems are preferred. Use carbon adsorption systems as needed and to the extent
practical:

e Allactivated carbon must be virgin carbon produced within the United States and not contain
any re-generated carbon. Place of manufacture must be confirmed in shop drawings.

e Athird party test will be provided by the Owner per ASTM D3466 Standard Test Method for
Ignition of Granular Activated Carbon of carbon from the container sampled by the owner
or their agent from the carbon delivered to the site; a factory test report is not acceptable.
Testing results must be confirmed with the manufacturer of the carbon.

e The manufacturer must provide written instructions regarding the installation of the
activated carbon, a minimum of thirty days prior to delivery for approval by the Owner.
Before installation of the carbon, ensure that all safety systems are in place and have been
tested for fire prevention and mitigation. A qualified engineer or technician will supervise
the installation of the activated carbon.

4.13.8 Ductwork for Odor Control

e Refer to Section 7.5.2 for odor control ductwork material requirements.
e Odor Control ductwork layout must be designed to accommodate condensate drainage.

®  Slope ductwork to drain back to the wet well or other exposed wastewater surface
whenever possible.

B Design condensate drain connections at ductwork low points.
= Condensate drain connections to ductwork must be trapped.

B Needs to be corrosion- and UV-resistant material.

4.14 Noise Control

The Engineer must design the pump station with necessary provisions for controlling noise that takes into
consideration the neighboring areas and planned development in the surrounding area:

e Refer to the Fairfax County Noise Ordinance requirements.
e Locate odor control, generator exhausts, and other noisy equipment on the opposite side of
structures from sensitive or public areas to limit sound migration.
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e OQutdoor equipment must be selected to minimize noise generation. Provide sound
attenuating enclosures when necessary to comply with the noise ordinance requirements.

e Double-walled building plenums are the preferred sound attenuation method for indoor
power generators:

= Design the plenum spaces to be easily accessible for cleaning maintenance.

®  Design the indoor generator space to allow for the removal of the generator equipment
with limited or no disassembly of the generator equipment when available.

®  For areas where noise control is critical:

=  FEvaluate the use of acoustical block for the generator plenum walls, and generator
room exterior walls.

= FEvaluate the use of sound attenuating materials installed at the generator room
ceiling.

= FEvaluate openings in walls. Locate openings to minimize the potential of noise
migration to sensitive areas and utilize sound attenuation openings where required to
meet noise ordinance.

®m  Refer to Sections 5.6 and 7.5.1 for additional information related to generator sound
attenuation.

e The sound attenuating methods listed above for indoor generator rooms should be
considered for other indoor equipment rooms in areas where noise control is critical.

4.15 Vaults

Incorporate the following guidelines into new pump station designs, and into existing pump station
renovations/rehabilitations to the extent practical when designing vaults:

e Use concrete vaults and include code compliant steps for personnel access. All vaults should
maintain proper ingress/egress for staff to be able to enter and exit the vault safely including
tie off points as well as fall protection. Step spacing and clearance between access steps and
any obstruction (i.e., pipes, valves, etc.) must be in compliance with current OSHA standards.

e Vaults and hatches must be lockable, include pneumatic lift assistance arms, with safety
orange safety grates, permanently fixed (with option to remove with tools) railing system,
fiberglass or durable material suitable for the environment.

e Access door covers including vault top slab that are located at or near grade must be rated
for HS-20 live loading. The Engineer must ensure the design is such that the access door cover
properly drains thereby keeping the vault interior dry. This should include a sump pit location
with drain pipe of at least 4” inches in diameter. The vault bottom should be sloped to drain
to the sump. This should include a duckbill fitting and a hatch above it for access.
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Pipe penetrations for vaults must have cast-in openings and have a compressible link-type
seal or approved equal.

Subgrade shall be prepared and compacted to the requirements in the Contract Documents
(based on the geotechnical report).

A freely draining granular base of #57 stone must be placed at a minimum of 12-inches in
depth prior to setting the vault (based on geotechnical report).

The Engineer must ensure that final grading around the vault provides positive drainage
away from the vault and hatch cover. Where possible, vaults should be above base flood
elevation (BFE) and 6 inches above grade.

Vault exteriors must be coated with a waterproofing bitumastic sealer.

Vault interiors must be coated with a white Drylok coating system or approved equal.

The Engineer must design vaults with drainage in accordance with the plumbing section
guidelines. Refer to Section 17 for additional safety-related information regarding access
hatches and fall protection.

4.16 Corrosion Resistant Liner Systems

The Engineer must include corrosion resistant/epoxy liner systems rated for the anticipated environment
and conditions in the design of wet wells and other corrosive environments. Include precautions in the
design documents to ensure the quality of the liner system installation and that the installation meets the
manufacturer’s recommendations.
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Section 5 Electrical

This section describes the general electrical design criteria, codes, standards, and equipment feature
preferences that must be used in the design of the County facilities throughout the wastewater collection
facilities. The goal of final design must be to provide a safe, reliable, energy efficient, maintainable, and
resilient electrical system. The Engineer will be responsible for the design of all aspects of the electrical
system including but not limited to power distribution, lighting, fire alarm, lightning protection, and motor
controls.

5.1 Design Requirements
5.1.1 General

Testing and commissioning of the electrical distribution equipment must be performed in accordance with
NETA standards.

5.1.1.1 Load Calculations

The Engineer must consider the current and anticipated future electrical loads (as determined by the
present and future flows as discussed in Section 4.2) when designing the electrical system. At the
beginning of the project, the Engineer must complete a load survey to determine the expected project
electrical demand. The load survey must include all process equipment, HVAC, lighting, and all other
electrical equipment.

5.1.1.2 Utility Coordination

The Engineer must coordinate with the electric utility during the conceptual design and provide necessary
project information, including a load letter, to determine electrical service requirements. The load letter
must include all equipment that is anticipated to operate during peak future demand plus 25% spare
capacity. Any major changes in expected load must be coordinated with the utility.

Additionally, the Engineer must coordinate with the utility regarding any standby power requirements
that might affect the utility system or require additional utility coordination (e.g. closed-transition transfer
schemes or connected renewable energy sources). See Section 5.2.1 for further discussion of redundant
power requirements.

5.1.2 Electrical Design Capacity

The Engineer must size the electrical equipment capacity for the anticipated loads, planned future loads,
plus 25% spare electrical and physical capacity for switchgears, switchboards, MCCs, transformers, and
panelboards. Electrical room dimensions must be sized for the electrical equipment with spare capacity
and future loads, but need not necessarily include 25% spare area.
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5.1.3 Voltage Drop

Conductors must be sized for a maximum voltage drop of 2% for feeder conductors and 3% for branch
circuit conductors at full-connected load. Total maximum voltage drop must be no more than 5%.

Provide motor starting voltage drop calculations for systems which have large motors relative to the
serving transformer. Provide voltage drop calculations for motor starting whenever the total motor load
exceeds 20% of the serving transformer capacity. Motor starting calculations should utilize the worst case
scenario for starters that include an across-the-line starting or soft starter technology as a bypass. Limit
voltage drop (flicker) to the following values:

Table 5-1: Motor Voltage Drop Values

1 or Less 15% 5%
2-10 10% 4%
Over 10 8% 3%

5.1.4 Hazardous Area Classification

The Engineer must perform hazardous area classification analysis per National Fire Protection Association
(NFPA 820) during the preliminary report phase.

Minimize locating electrical equipment in classified spaces. All equipment must be rated for the space in
which it is installed.

e Incorporate the following provisions of NFPA 820 into the design of wet well/dry well pump
stations:

B Physical separation, as defined in NFPA 820 and per latest applicable Virginia building
code, must be provided between classified areas (i.e. wet wells, screening rooms, etc.)
and unclassified areas (i.e. dry wells, electrical rooms, generator rooms, maintenance
areas, etc.):

B Personnel entry to the classified and unclassified spaces must be by individual grade level
exterior access ports with no physical connections between the two.

B The use of air locks as an alternative to physical separation is not allowed for new
construction.

= The use of airlocks as an alternative to physical separation may be considered on a case-
by-case basis for existing facilities with final approval from Fairfax County Wastewater
Collection Division.
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" The use of a system of combustible gas detectors (CGD) as an alternate mitigation method
to physical separation may be considered on a case-by-case basis in existing facilities
where the use of an airlock is not feasible with final approval from the AHJ and Fairfax
County.

= System must be in compliance with the requirements of National Electrical Code (NEC)
NFPA 70, Article 500.

e Incorporate the following fire protection measures when required by NFPA 820:
B CGD systems located in accessible locations.
" Fire alarm systems (FAS).

e Design must comply with NEC Articles 500, 501, 502 and 503.

e Coordinate the electrical design with the building mechanical design and the SCADA design
for ventilation failure and combustible gas detection alarms and notifications. Refer to
Section 7 and Section 10 for additional information.

5.1.5 Life Safety

Life safety systems must be designed in accordance with the applicable codes. In general, life safety
systems should consist of emergency egress lighting and fire alarm systems. The following items must be
incorporated into the electrical design for personnel safety:

e The facility electrical distribution system must be solidly grounded.

e All electrical distribution equipment must be rated for the calculated available fault current
that is determined through a short circuit study.

e All electrical equipment must have lockout capability and must follow Fairfax County’s lock-
out, tag-out (LOTO) procedure.

e Lockable safety disconnects must be provided within sight of all 480V motors where required
by the NEC. For equipment located in a dry pit submersible location, the disconnect switches
must be located on a wall outside of the area that is subject to flooding.

e All low voltage receptacle branch circuits (120 VAC) in the facility must be provided with
Ground Fault Circuit Interruption Device (GFCI’s).

e Arc-flash labeling must be required in the equipment specifications for all electrical power
equipment in accordance with the NEC and NFPA 70E (Standard for Electrical Safety in the
Workplace).

e Emergency stop pushbuttons must be provided near the equipment per code requirements.

5.1.6 Grounding

As mentioned above, the facility electrical distribution system must be solidly grounded. Low-resistance
grounding may be used for standby generators in certain scenarios in coordination with Fairfax County.
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The grounding system must be designed to meet the requirements of the NEC and measured by the fall-
of-potential method. The grounding systems must include connecting bare copper ground ring, ground
rods, major rebar in foundations, structural steel, electrical equipment, separately derived sources, and a
local ground bus.

Grounding systems should include a ground ring around structures with ground rods at each corner.
Provide a grounding test well in at least one corner of the ground ring.

The grounding system and lightning protection system shall be bonded together per NEC. See Section 5.5
for further discussion of lightning protection.

GFCl receptacles must be provided per NEC in required locations. All circuits must have ground conductors
sized in accordance with NEC 250.66, 250.102, and 250.122 as applicable.

5.1.7 Electrical Systems Analysis

The facility electrical distribution system and equipment must be designed to minimize arc flash hazards.
For example, efforts should be made to limit transformer sizes, provide higher impedance transformers
when necessary, and provide adjustable trip units when applicable. Circuit breakers with 225A and larger
frame sizes must be specified with adjustable electronic trip units to mitigate high arc flash hazards.

5.1.7.1 Preliminary Analysis

During the design phase, the Engineer must calculate and analyze the maximum fault current available
with sufficient accuracy to determine the required interrupting ratings of all protective devices and
equipment withstand ratings specified for the electrical distribution for the facility.

The Engineer must also perform preliminary overcurrent device coordination analyses for the facility to
establish the range of protective device settings that will result in reasonable selectivity of device
operation for both three-phase and ground faults.

5.1.7.2 Final Analysis (Short Circuit, Selective Coordination, and Arc Flash Analysis)

The Contractor must be responsible for the final short circuit analysis, selective coordination study, and
arc flash analysis after the equipment manufacturer has been determined and shop drawings have been
approved. The specifications must require the Contractor to retain the services of the main electrical
equipment manufacturer or an independent engineering firm to complete the final analysis. Studies and
calculations submitted must be signed and sealed by a professional engineer registered in the
Commonwealth of Virginia with a minimum of five years’ experience in the preparation of short circuit,
protective device, and arc flash analysis studies of low-, medium- and high-voltage systems. The analysis
must be completed using SKM Systems Analysis Power Tools for Windows (PTW) software, Version 11.0
or newer and upon final approval of the analysis, the power system model must be submitted to Fairfax
County in its native format along with a PDF printed report.
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5.2 Equipment and Materials

5.2.1 Distribution Equipment

All power distribution equipment must be installed in clean, dry spaces dedicated to electrical equipment
at minimum NEMA 12 gasketed type, or NEMA 1 gasketed if equipment is not available, and rated for the
environment that it’s located in. The power distribution equipment area must be above-finished grade in
areas not subject to the base flood elevation per the FIRM (Flood Insurance Rate Map) in accordance with
local and state requirements. Areas within a Special Flood Hazard Area (SFHA) featuring a base flood
elevation per the FIRM shall have a finished grade elevation that is 1 foot above the base flood elevation.
Equipment must be provided on housekeeping pads to elevate the equipment above the finished floor.

Surge protective devices (SPD) must be provided on each bus of switchgears, switchboards, MCCs, power
panels and panelboards. Internally mounted SPDs must be provided for switchgears, switchboards and
MCCs. Externally mounted SPDs should be provided for power panels and panelboards whenever possible.

PrePower monitoring must be provided for the facility’s main distribution equipment and connected to
SCADA. Power monitoring must be provided directly after main disconnecting means.

All medium-voltage distribution equipment (above 600 volts) must be switchgear-type. Preference to
avoid medium voltage if possible.

Separate Service disconnecting from switchgear needs to be provided at every pump station. Distribution
equipment should not be used as main service disconnect at the pump station. If equipment designed is
above 40 calories/cm? then remote operation of the breaker is required outside of the arc flash boundary.

When low-voltage equipment meets any of the following conditions, switchgear will be required for the
distribution equipment:

e Rating is greater than or equal to 1200A.
e Any feeder is greater than or equal to 800A.

Switchboards may be utilized where equipment is not required to be low voltage switchgear as described
above and any of the following conditions are met:

e Rating is less than or equal to 800A.
e All feeders are less than or equal to 400A.

Panelboards may be utilized in other instances where equipment does not exceed the above-listed
ratings.

Where standby power is provided, distribution equipment options to provide continuous electrical service
include double-ended distribution equipment with automatic transfer controls or, for low-voltage
applications, an automatic transfer switch. The Engineer must consult with the owner and evaluate the
project needs to determine the most suitable configuration.
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5.2.2 Switchgears
5.2.2.1 Medium Voltage Switchgear

Medium-voltage switchgears must be metal-clad type, front and rear accessible built in accordance with
ANSI/IEEE C37.20.2 and latest applicable codes. Bus configuration must be as discussed in Section 5.2.2.1.

Switchgear must be two-breaker high construction with tin-plated, air-insulated copper phase and ground
busses braced for the maximum short circuit current identified in the power system analysis.

Circuit breakers must be vacuum-interrupter type, electrically operated by DC control power. All circuit
breaker cubicles must have a trip/close control switch, manual-reset lockout switch, and indication lights
for Open, Closed, and Tripped at a minimum. Provide a remote control station outside of the arc flash
zone to operate the breakers.

Circuit breakers must be controlled by microprocessor-based protective relays fed by DC control power.
Protective relays must have, at minimum, the following ANSI functions: 50, 51, 50N, 51N, 50G, and 51G.
Main and Tie circuit breakers should include at a minimum the following ANSI functions: 27, 50 ,51N, 50N,
51N, 50G, and 51G. Additional functions must be included as required by the design. The protective relays
must trip the circuit breaker and lockout directly.

Each bus must be provided with a set of bus potential transformers (PTs) and a set of line-side control
power transformers (CPTs) protected by fuses. If the switchgear is double-ended, each bus must have its
own set of bus PTs and line-side CPTs and the switchgear must have an integral control power transfer
system. If the switchgear uses automatic transfer controls, each bus must also include line-side PTs.

Each switchgear must be provided with a DC battery system to supply the switchgear’s breakers and DC
controls and must include DC batteries, a battery charger, and DC disconnects. The battery should last for
2 hours minimum. The breakers shall be operated by a motor-charged stored energy spring mechanism,
charged normally by a universal electric motor and in an emergency by a manual handle. Double-ended
switchgear must be electrically or mechanically interlocked to prevent the paralleling of the two sources
unless expressly required by the design.

Arc reduction mechanism shall be installed for each MCC in the switchgear or if there is no switchgear in
a separate enclosure away from MCC.

5.2.2.2 Low Voltage Switchgear

Low voltage switchgears must be metal-enclosed type, front and rear accessible built in accordance with
ANSI/IEEE C37.20.1 and UL 1558. Bus configuration must be as discussed in Section 5.2.2.2.

Switchgear must be constructed with tin-plated, air-insulated copper phase and ground buses rated for
the maximum short circuit current identified in the power system analysis.

Circuit breakers must be air-interrupting type. All circuit breakers must be designed with spring-charging
motors powered from the line-side of the breaker; main and tie breakers (if applicable) must be provided
with electric operating coils for remote operation onsite outside of the arc flash zone. All circuit breaker
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cubicles must be provided with indication lights for Open, Closed, and Tripped and a trip/close control
switch on the enclosure as a minimum. Provide all breakers with a manual handle for manual charging of
the closing springs.

Circuit breakers must be controlled by microprocessor-based integral trip units with adjustable
Long/Short/Instantaneous/Ground (LSIG) protective functions.

Double-ended switchgear must be electrically or mechanically interlocked to prevent the paralleling of
the two sources unless expressly required by the design.

Arc reduction mechanism shall be installed for each MCC in the switchgear or if there is no switchgear in
a separate enclosure away from MCC.

5.2.3 Switchboards

Switchboards must be front accessible and must be completely isolated between sections by vertical steel
barriers and built in compliance with UL 891 and NEMA PB-2.

Switchboards must be constructed with tin-plated, air-insulated copper phase and ground buses rated for
the maximum short circuit current identified in the power system analysis.

Main bus shall be fully 100% rated and extend the full length of the equipment.

Circuit breakers must be molded-case, insulated-case, or draw-out type depending on the breaker size
and requirements.

Circuit breakers must be controlled by thermal-magnetic trip units up to 250A and by microprocessor-
based integral trip units with Long/Short/Instantaneous/Ground (LSIG) protective functions above 250A.

If the switchboard is used as the service entrance equipment, the switchboard section must be designed
in accordance with the utility requirements.

Double-ended switchboards must be electrically or mechanically interlocked to prevent the paralleling of
the two sources unless expressly required by the design.

Provide all wire troughs with a hinged cover.

5.2.4 Motor Control Centers (MCCs)

Motor control centers must be at minimum NEMA 12 type and rated for the environment that they are
located in with buses and equipment rated for the maximum short-circuit current identified in the power
system study.

The MCCs must be equipped with the following:

e Tin-plated copper bus.
e Draw-out style starter buckets.
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e Starters:

= Motor starter type must be selected in coordination with the electric utility and Fairfax
County, depending on the requirements of the driven equipment.

®  Across-the-line starters for motors under 50HP.
®  Variable Frequency Drives and Reduced Voltage Soft Starters for motors 50HP and over.

e Magnetic circuit protectors (MCP) for motor loads.

e Solid state overload protection for motors.

e Emergency stop provisions for motor starters. Buttons should be located in the field near the
equipment where practical and lockable

e Molded-case feeder breakers to supply non-motor loads.

e Selector switches with Hand-Off-Auto (HOA) designations. All HOA switches must be located
at the MCC.

e Arc reduction mechanism shall be installed for each MCC in the switchgear or if there is no
switchgear in a separate enclosure away from MCC.

e Pilot lights, including the following led lights should have push to test with the following color
scheme:

®  Running — Red.

= Off — Green.

= Alarm —Amber.

= Power On — White.

5.2.5 Panelboards

Panelboards must be dead-front type with molded case, bolted-in-place, UL 489 listed circuit breakers
with an integrated short-circuit rating suitable for the available fault current. Panelboards must be
furnished with integral surge protection devices. Panelboards shall be UL 67 listed and shall be
constructed to NEMA PB1 standards. Panelboard enclosures shall be UL 50 listed.

5.2.6 Variable Frequency Drives (VFD)
5.2.6.1 General

During the design phase, the Engineer must complete a preliminary harmonic analysis to confirm that
total harmonic distortion for both voltage and current will not exceed the values stipulated in the latest
edition of IEEE-519. VFDs must either be of an inherently low harmonic design or be provided with Line
Input Reactors or other harmonic mitigation devices to ensure that the voltage and current harmonics are
within the limits as specified by IEEE 519 at the point of common coupling.
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All VFDs must have the following protection functions:

Input Phase Loss.
Output Phase Loss.
Motor Overload.
Output Short Circuit.
Output Ground Fault.

5.2.6.2 Bypass

All VFDs must be provided with a fully rated bypass motor starter. Coordinate with Fairfax County and the
electric utility to determine the bypass motor-starter type (across-the-line or soft-starter).

5.2.6.3 Cables

Power and control wires for VFDs must be installed in separate conduits. Where circuit length between
the VFD and the motor exceeds the VFD manufacturer’s recommendations, VFD cables or a sine-wave
output filter must be provided.

5.2.7 Medium Voltage Transformers

Medium voltage liquid filled transformers must be provided as follows:

Transformers must be manufactured by a register ISO 9001 manufacturer.

Transformers shall be pad-mounted compartmental type confirming with the short circuit
capability requirements of IEEE C57.12.00

Transformers shall be sealed-tank construction with a top liquid temperature range of up to
105°C.

Terminal designations shall be as defined by IEEE C57.12.70.

The transformer shall carry its continuous rating with average winding temperature rise by
resistance that shall not exceed 55°C rise, based on an average ambient of 30°C over 24 hours
with a maximum of 40°C. The insulation system shall allow an additional 12% kVA output at
65°C average winding temperature rise by resistance, on a continuous basis, without any
decrease in normal transformer life, as defined by IEEE C57.12.00. Impedance shall be 5.75%
subject to NEMA/ANSI £ 7.5% impedance tolerance.

Full height termination compartments with hinged doors shall be located side by side
separated by a steel barrier, with the high voltage compartment on the left.

High voltage termination compartment locking provisions shall be provided in accordance
with IEEE C57.12.28 utilizing a captive penta-head bolt. Enclosure security shall conform with
IEEE C57.12.20. Low voltage termination compartment door shall have a 3-point latch (top,
bottom, middle) and be lockable with at least one padlock.

Provide primary fusing for each transformer.

Coolant and insulating fluid shall be less flammable/high fire point as defined per the NEC.
All transformer insulating fluid shall be bulk tested for polychlorinated biphenyls (PCBs) per
ASTM D 4059 and certified, upon request, as having no detectable level of PCB.
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5.2.8 General Purpose Dry-Type Transformers

General purpose dry-type transformers must be provided as follows:

Transformers must incorporate a 220°C insulation system and be designed not to exceed
115°C temperature rise above 40°C ambient at full load.

Transformers must be energy efficient type, meeting the efficiency levels specified in DOE
standards.

Transformer must have four full capacity taps: two 2-1/2 percent above and two 2-1/2
percent below rated primary voltage.

Transformer windings must be copper with impregnated non-hygroscopic, thermosetting
varnish.

The Engineer must take into account the transformer K-factor rating requirement during
design and specify accordingly.

Transformers shall be UL 1561 listed.

5.2.9 Enclosures

Electrical enclosures must be NEMA types as follows:

NEMA 12. as minimum standard in all locations.

NEMA 4X Type 316 stainless steel in outdoor locations, rooms below grade including
basements, and buried vaults and “DAMP,” "WET,” or “CORROSIVE” locations shown as
shown on the drawings.

In hazardous classified locations:

= NEMA 7 in Class |, Division 1, Groups A, B, C, or D locations.
B NEMA 4X Type 316 stainless steel in Class |, Division 2, Group D locations.
= NEMA 9in Class Il, Division 1, Groups E, F, or G locations.

B NEMA 4X Type 316 stainless steel in Class Il, Division 2, Group F locations.

5.2.10 Raceways

Raceways must be provided as follows.

5.2.10.1

General

All conduits must be one trade size larger than required.

Cable trays are not preferred unless otherwise noted by Fairfax County.

For submersible wet wells, junction boxes with insulated terminal blocks are provided
immediately outside the wet well to allow for pump or instrument removal at the wet well
without removing wires from the conduits back to the source or through the explosion-proof
seal-offs.
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5.2.10.2

5.2.10.3

5.2.10.4

Indoors
All exposed wiring must be in rigid galvanized steel or aluminum conduit in non-corrosive
areas or unless specified otherwise. Aluminum threads must be coated with thread sealant.
Rigid galvanized steel conduit must be used at all locations within structures for process
instrumentation wiring, shielded control wiring, data highway wiring, and 1/0 wiring.
PVC-coated rigid galvanized steel conduit must be used in all process areas and areas
designated as wet or corrosive.
PVC-coated rigid aluminum conduit may be used in some applications as approved by Fairfax
County.

Outdoors
PVC-coated rigid galvanized steel conduit must be used in all process areas and areas
designated as outdoors.
PVC-coated rigid aluminum conduit may be used in some applications as approved by Fairfax
County.

Underground
Type Schedule 40 polyvinyl chloride (PVC) conduit must be used for concrete-encased
underground duct banks.
PVC-coated rigid galvanized steel conduit must be used at all locations underground without
duct banks.
Power/control conduits must be separated from signal conduits at a minimum of 6 inches
apart.
Terminate underground conduit at minimum 2 feet inside of underground manholes and
structures.

5.2.11 Wires

Wires must be provided as follows:

5.2.11.1

600V or less

Wires and cables must be annealed copper.

Wire for lighting, receptacles, and other circuits not exceeding 150V to ground must be NEC
type THHN/THWN and UL 83 listed.

Wire for indoor circuits must be NEC type THHN/THWN and UL 83 listed.

For inside control panels the wire must be NEC type MTW and UL 1063 listed. Install wire via
a terminal block.

Wire for outdoor circuits must be NEC type XHHW-2 and UL 43 listed.

Color of insulation must be:

= 480/277V:
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5.2.11.2

=  Phase A— Brown.
=  Phase B — Orange.
=  Phase C— Yellow.
=  Neutral — Grey.

= 120/208V:

=  Phase A — Black.
=  Phase B — Red.
=  Phase C— Blue.
= Neutral — White.

= 120/240V:

= Phase wires — Black, Red.
= Neutral — White.

B For Control Wiring

= 24 volts white with a blue tracer
= Control wires coming from a second source must be yellow.

®  For analog use

=  Black outer jacket
= Red/white inner cable jacket — 2/C twisted shielded pair

Equipment grounding conductors must be NEC Type THHN/THWN (inside) and XHHW-2
(outside).

Outside exposed wires will be UV rated.

Multi-conductor control cable must be 600V, No. 14 AWG stranded, Type XLP insulated with
PVC jacket and type TC rated in accordance with UL 1277.

Multi-conductor power cable must be stranded, 600V, Type PVC insulated with PVC jacket,
Type “TC” in accordance with UL 1277 with ground.

Process analog instrumentation wire must be twisted pair, No. 18 AWG stranded, 600V, Type
PVC insulated, aluminum tape shield, with PVC jacket. For digital use 16 gauge.

Process digital instrumentation wire must be, No. 16 AWG stranded, 600V, Type.

Medium Voltage (600 to 4160 Volts)

Medium voltage cables must be annealed copper stranded per ASTM B8 or B-496 and UL
listed type MV-105.
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e Medium voltage cables must be single conductor with a 5-mil copper tape helically applied
shield and PVC outer jacket with a nominal 25% overlap.

e Medium voltage cables must utilize EPR insulation rated for 133% of the nominal system
voltage and 105°C continuous operation.

e Color: consistent per the industry standard.

e Provide cable pulling plans and calculations for all medium voltage cables.

e Cable splicing shall not be allowed unless approved by Fairfax County Wastewater Collection
Division.

5.2.11.3 Underground Ductbanks

The Engineer must design the underground ductbanks as follows:

e Ductbanks less than 1 foot in either width or height must be concrete-encased.

e Ductbanks 1 foot or larger in either width or height must be reinforced concrete-encased.

e Detectable marking tape must be buried in the soil above all ductbanks 12 inches above the
top of the ductbank.

e Concrete dye for electrical ductbanks must be red in color. Dye must be mixed with the
concrete. Dye applied to the top of ductbanks is not acceptable.

e Ductbanks must be provided with 25% spare conduits at the largest diameter conduit within
the ductbank with pull wire/tape for each spare conduit.

e Underground conduit must be a minimum of 1 inch in diameter.

5.3 Motors

Motors must be provided as follows:

e Motors must be listed under UL recognized component file as applicable.

e Three-phase motors must be NEMA premium efficiency, 1.15 service factor for constant
speed, and 1.0 service factor for VFD applications.

e Totally enclosed fan cooled (TEFC) or totally enclosed non-ventilated (TENV) motors must be
used in process areas and provided with thermal cutouts in the windings.

e Submersible pump motors must be provided with air- or water-tight casings and be
coordinated with Section 4.6.

e Motors in hazardous locations must be rated Class |, Division 1 or 2 or Class Il, Division 1 or
2 as required.

e Anti-condensation heaters must be provided for all outdoor motors and any motor 10 HP
and above.

e Motors operated on variable frequency drives must be designed specifically for inverter
duty, per NEMA MG1, Part 31 and provided with motor winding thermal protection.

e Motors 50 HP and larger must be provided with bearing vibration and temperature sensors.
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Bearing vibration and temperature sensors for motor less than 50 HP must be dependent on
the motor application and coordinated with the Owner. If monitoring is a requirement by
the manufacturer for the warranty, all minimums must be met.

Motors intended for constant-torque/high-turndown applications must be TENV type, shaft-
driven fan cooling must not be permitted.

5.4 Lighting

5.4.1 General Requirements

The lighting systems must be designed to meet the Commonwealth of Virginia’s energy code
requirements. Lighting levels and maintained foot-candles must meet the recommendations of IESNA’s
Lighting Handbook. All luminaires must meet UL’s specifications. The Average lllumination Levels for each
area are provided in Table 5-2.

Table 5-2: lllumination Levels

Indoor Process Areas 30
Outdoor Process Areas 5

Mechanical Equipment Rooms 30
Electrical Equipment Rooms 30
Roadway and Parking Lighting 0.4

General lighting must be provided as follows:

Luminaires must be rated for the areas installed in, for example NEMA 7 explosion-proof
lighting must be provided in hazardous locations and luminaires located in damp areas must
be NEMA 4X rated for use in damp, wet, and corrosive locations.

All fixtures shall be Underwriters’ Laboratories, Inc listed.

Interior lighting must consist of high-efficiency LED-type luminaires.

Interior lighting circuits must be switched and circuited to provide uniform light reduction.
Exterior lighting must utilize LED luminaires with full cutoff in compliance with the “dark sky”
criteria.

Exterior lighting circuits must be controlled using a photocell switch. Larger pump stations
must be provided with a lighting control panel with HAND-OFF-AUTO (HOA) selector
switches to allow manual control. Additional exterior lighting must be provided where
outdoor work is expected. Residential areas and small/canned pump stations to be provided
with a manual switch override.

Lighting fixtures must be in a location where they are accessible to operators to be able to
change the LED drivers and elements.

Motion sensor switches are not preferred.
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5.4.2 Emergency Lighting System

Emergency illumination must be provided in all appropriate spaces as required to protect life, property,
and equipment in accordance with NFPA 101 requirements. All fixtures shall be Underwriters’
Laboratories, Inc listed.

Adequate lighting levels (average of 1 Foot-Candle along the path of egress) must be maintained for safe
building egress and critical process pump station functions. Emergency lighting must be located outside
egress doors for safe egress away from buildings. Emergency lighting must be located near switchgear,
MCCs, and any equipment locations must be monitored on a continual basis.

Emergency luminaires for life safety must be standardized and used throughout the facility. Light fixtures
must be provided with integral battery backup/charger within the light fixtures.

Emergency egress lighting must be provided with 90-minute battery backup units in selected luminaires
and exit signs must be provided to identify the path of egress per NFPA 101 requirements. Exterior egress
lighting for door entrances and exits must be provided on the exterior of all buildings.

Emergency luminaires must have a test and status button.

Exit Signs shall include 90-minute battery backup units.

5.5 Lightning Protection

The Engineer must perform a lightning protection assessment to determine if lightning protection is
required. The design of the lightning protection system must be performed by a firm that specializes in
lightning protection. A UL Master Label Certificate is to be provided with all lightning protection system
installations.

Shall be included with all new and rehabilitation type projects.

Penetrations through coping systems shall be avoided. Penetrations through roof systems shall be in
accordance with roof warranty requirements. Penetrations through wall systems shall be sealed
watertight.

5.6 Standby Power Systems

The Engineer must include a standby generator as the second power supply to the site. In addition to an
automatic transfer switch (or controls), a manual transfer switch must be provided downstream of the
standby generator for connection to a portable generator. Refer to Section 5.2.1 for transfer control
requirements:

e Standby generators are for emergency purposes only.
e Dual feeders from the Utility will not be allowed, unless otherwise noted by the Owner.

The following requirements apply to all standby generators:
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e Standby power systems must comply with the requirements of NFPA 110 and NFPA 37.

e Size standby generators for all operating loads, including process loads, odor control
systems, HVAC, NFPA 820 required ventilation, lighting, and other pump station loads, and
planned future load plus 25% spare capacity.

e Fairfax County’s preference is for generators to be installed indoors in a dedicated generator
room:

B Generators installed in outdoor enclosures may be considered on a case-by-case basis
with final approval from Fairfax County Wastewater Collection Division.

Comply with Fairfax County Noise Ordinance requirements:

®  Design generator exhaust systems with a minimum of critical grade rated silencers (20-25
dBA). Evaluate the need for super critical grade (30-38 dBA), hospital grade (35-42 dBA),
or higher-grade silencers based on the sensitivity of the neighboring areas and planned
development in the surrounding area.

®  Refer to Section 4.14 for additional noise control requirements.
The following requirements apply to outdoor generators:

e Evaluate site constraints to determine if there is sufficient space for locating the generator
outdoors.

e Locate the generator within the fenced perimeter.

e Must have a quick clearance for all doors to be opened 90° minimum. Do NOT locate
generators, fuel tanks, and fuel lines within a floodplain.

e Design outdoor generators with a custom weather-resistant enclosure:

e Determine enclosure type (skin-tight or walk-in) based on the size of the generator, with final
approval from Fairfax County Wastewater Collection Division.

e Evaluate the need for sound-attenuated enclosures based on the Fairfax County Noise
Ordinance, the sensitivity of the neighboring areas, and planned development in the
surrounding area.

e Design custom weather resistant enclosures with a combination of AMCA 500-L rated
drainable blade louvers and weather hoods for the air intakes and radiator exhaust to protect
against normal water penetration and wind driven rain.

5.6.1 Generator Fuel Systems

The following requirements apply to all generator fueling systems:

e Generator fueling systems must comply with the requirements of NFPA 30 and NFPA 37.
e All fuel tanks must have a remote monitoring fuel level gauge.
e Diesel fuel is the preferred fuel source for generators:
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®  Natural gas generators are not allowed.

e Design diesel fuel tanks with a useable capacity that provides a minimum 72-hour run time.
Sizing of the fuel tank must account for the required fuel fill limiting device, and the height
of the fuel supply line foot valve above the bottom of the tank to determine the useable
capacity.

e All fuel storage tanks must be above ground.

e Underground fuel tanks are prohibited.

e Do not locate fuel storage tanks within floodplains. If the entire site is within a floodplain,
the Engineer must determine the level of protection for the generator and fuel storage. At a
minimum:

B The generator must be located above the 100-year Base Flood Elevation.

= Thetop of the fuel tank, including all ports (vents, access ports, piping connections, sensor
connections, etc.), must be located above the BFE per the requirements of the applicable
codes and standards.

5.6.1.1 Fuel Tank Location

Design indoor generators with a separate aboveground bulk fuel storage tank located outdoors meeting
the minimum separation requirements from the building and property line as defined in NFPA 30.

Sub-base fuel tanks may be considered for small indoor generators on a case-by-case basis with final
approval from Fairfax County Wastewater Collection Division. Indoor sub-base fuel tanks must not exceed
the 660-gallon allowable limit defined in the applicable codes and standards.

5.6.1.2 Fuel Tank Types and Requirements
Outdoor aboveground bulk fuel storage tanks must be double-wall UL 2085 Protected Storage Tanks.

e Cylindrical steel double-wall fuel tanks are preferred.
Indoor and outdoor sub-base fuel tanks must be minimum UL 142 double-wall fuel tanks:

e Evaluate UL 2080 Fire Resistant fuel tanks for indoor sub-base fuel tanks to provide
additional safety.

e Design UL 2085 Protected Storage Tanks for outdoor sub-base storage tanks in areas where
ballistic protection is a concern.

e Evaluate UL 2085 Protected Storage Tanks for outdoor sub-base fuel tanks at pump stations
with site space constraints to provide vehicle impact protection and/or to reduce minimum
separation requirements.

Design fuel tanks with the following components:
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e Design outdoor aboveground bulk fuel storage tanks with stairs/platform to facilitate fuel
tank filling and observation of ports/gauges on top of the tank.
e Fill port with spill containment sized in accordance with NFPA 30:

®  For fuel tanks with a fill port height exceeding 7 feet above grade, evaluate the use of a
remote fuel fill station in lieu of a tank-mounted fill port to eliminate the need for
stairs/platform.

B Design indoor sub-base fuel tanks with a remote fill station located outside the building.
= Remote fuel fill stations must be lockable and located inside the fenced perimeter.

e Fill limiting device to shut-off the flow of fuel fill to 90% of tank capacity (verify with AHJ).
e Double poppet foot valve on generator fuel supply line.

e Normal vents and emergency vents in accordance with the requirements of NFPA 30.

e Spill kit.

e Electronic leak and level detection system with remote monitoring through SCADA:

= Fuel tank interstitial leak detection with local and remote alarms.

= Below grade fuel piping leak detection (when applicable) with local and remote alarms.
B Continuous level monitoring via SCADA.

B High-tank level alarm with local and remote alarms.

= Low-tank level alarm with local and remote alarms.

e Qutdoor tanks shall be equipped with an immersion heater to keep the fuel at the inlet to
the engine within an acceptable temperature range.

e Provide bollards around outdoor fuel tanks for vehicle impact protection.

e Fuel polishing systems:

B Permanent fuel polishing systems are required on all fuel storage tanks 1000 gallons and
larger.

B Evaluate permanent fuel polishing systems for fuel storage tanks less than 1000 gallons
on a case-by-case basis with final approval from Fairfax County Wastewater Collection
Division.

B Evaluate the use of portable fuel polishing systems with final approval from Fairfax County
Wastewater Collection Division.

5.6.1.3 Day Tanks

Design day tanks to meet the following requirements:
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e Include day tanks for all indoor generators and for outdoor generators 1 MW or greater:
= Day tanks are not required for generators with sub-base fuel tanks.

e Day tanks must be UL 142 double-wall tanks and must be provided with electronic leak and
level detection systems that transmit fuel levels to SCADA with low level alarm to be set at
50% full.

e Size day tanks to provide a minimum storage of 1 hour based on the generator 100% fuel
consumption rate:

= Minimum day tank size — 50 gallons.
B Maximum day tank size — 300 gallons.

= Where multiple generators/day tanks are located within a building, maximum combined
day tank storage must not exceed the allowable limit of 660 gallons.

e Day tanks must be provided with fuel supply pumps drawing fuel from the bulk fuel storage,
and fuel return pumps to discharge excess/overflow fuel back to the bulk-storage tank:

= Design fuel supply and return pumps such that the pump head exceeds the calculated
head loss by a minimum of 10%.

B Check valves must be provided on the discharge of each pump.
e Avoid the use of remote fuel supply pumping systems located at the bulk fuel storage tank:

B Remote fuel supply pumping systems may be considered if the fuel tank is located at
distance that exceeds the available head of the day tank fuel supply pump and/or if the
generator is located at a higher elevation than the bulk storage tank, with final approval
from Fairfax County Wastewater Collection Division.

5.6.1.4 Fuel Piping Systems

Design fuel piping systems to meet the following requirements:

e Secure fuel lines and locate within the fenced perimeter.
e Locate all fuel piping above grade:

®  Below-grade fuel piping may be considered on a case-by-case basis with final approval
from Fairfax County Wastewater Collection Division.

e All fuel piping must be located above the floodplain:

®  Where this is not possible, the use of double-wall fuel piping may be considered on a case-
by-case basis with final approval from Fairfax County Wastewater Collection Division.
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e Refer to Table 5-3 for Piping Materials.
e Design below-grade fuel piping with piping transition sumps to facilitate transition from
below-grade piping to above-grade piping:

" Slope below-grade fuel piping to the transition sumps to facilitate piping leak detection.

= Design transition sumps with leak detection sensors connected to the fuel tank leak
detection system.

e Anti-siphon valve on the bulk fuel storage tank generator supply line to prevent siphoning of
fuel due to a fuel line break.

e Fusible valves on the generator fuel supply line from the bulk fuel storage tank to shut-off
the flow of fuel in the event of a fire:

B Locate fusible valve on the fuel supply line immediately inside the generator room or
generator enclosure.

e Normally open lockable isolation valves at the bulk storage tank fuel supply and fuel return
connections.

e Shut-off solenoid valve at the day tank.

e Fuel filtration and oil water separation:

= Duplex system with parallel fuel filter/oil water separators to allow servicing/filter
replacement during generator operation.

= Fuel filters - minimum 2 microns.

" |nsystems with a day tank, locate the fuel filtration/oil water separation between the day
tank and the generator.

e Strainer with manual bypass.

B |n systems with a day tank, locate strainer upstream of the day tank. In systems without
a day tank, locate upstream of the fuel filtration/oil water separation.

Table 5-3: Summary of Fuel Piping Material Guidelines

Above Grade Fuel Piping Schedule 80 Black Steel
Below Grade Fuel Piping and Above Grade Fuel Piping Primary Piping — Schedule 80 Black Steel
Located Within Floodplain — Double Wall Secondary Containment Piping - FRP

Alternate Below Grade Fuel Piping — Requires AHJ and

. Double-wall Flexible Fuel Piping
Fairfax County Approval
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5.6.2 Load Bank

All generators sized 1 MW or larger must be provided with a load bank and provisions for interconnection
to the electrical system and generator to allow for load bank testing without interrupting the electrical
system.

5.6.3 Transfer Switches

Automatic transfer switches shall be provided as follows:

e Automatic Transfer Switches shall be listed by Underwriters Laboratories, Inc. standard UL-
1008.

e Automatic Transfer Switches for Sites that are less than a 400A capacity must be provided
with a second automatic transfer switch downstream of the standby generator to allow
connection of a portable generator.

e Automatic Transfer Switches for Sites that are 400A or larger in capacity must be provided
with a bypass isolation switch in addition to a connection of a portable generator.

e Coordinate with Fairfax County for status and communications requirements between the
ATS and SCADA.

e The transfer switch shall be equipped with a microprocessor-based control system to provide
all the operational functions of the automatic transfer switch. The controller shall have a real
time clock with battery back-up.

e The controller shall include three-phase over/under voltage, over/under frequency, phase
sequence detection, and phase differential monitoring on both utility and standby sources.

e Normal and standby switching shall be positively interlocked mechanically and electrically to
prevent simultaneous closing.

e Provide indicator lights mounted on the front door to indicate available power and current
power feed for both utility and standby power.

e Equip the transfer switch with a permanently attached, safe, manual operator designed to
prevent injury to personnel in the event the electrical operator should become energized
during manual transfer. The manual operator shall provide the same contact-to-contact
transfer speed as the electrical operator to prevent a flashover from slowly switching the
main contacts.

e Provide with a programmable time delay of 0.9999 seconds to allow for momentary
interruptions.

e  Afterrestoration of utility power on all phases to a preset value of 90 percent to 110 percent
of rated voltage, at least 95 percent to 105 percent of rated frequency, and voltage
differential is below 20 percent between phases, an adjustable time delay period of 0-9999
seconds shall delay the transfer to allow stabilization of the normal source. Should the
standby source fail during this time delay period, the switch shall automatically retransfer to
the normal source.

e Atime delay bypass on retransfer to normal shall be included. Keypad initiated.
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e Additional requirements for secondary ATS for the portable generator shall be as follows:

B Provide auxiliary contacts to close on failure of normal source to indicate utility starting.
Coordinate ratings of contacts with Fairfax County.

B Provide two auxiliary contacts for status of utility power source and two for standby
power source. Coordinate ratings of contacts with Fairfax County.
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Section 6 Building Features

6.1 Building Structural System

Coordinate the selection of the building structural framing among the design team, specifically between
the Structural Engineer and the Architect. Select the most durable and cost-effective type of structural
system for the pump station buildings. Buildings should be designed to have proper seismic loadings as
well as extreme weather conditions including flooding.

6.1.1 Concrete frame structures:

Consider prefabricated precast concrete buildings for smaller pump station buildings. Consider
customized concrete structures for larger pump station buildings.

6.1.2 Steel frame structures:

For durability, customized steel frame structures are preferred in lieu of pre-engineered metal buildings.
The steel frame must be either painted and/or galvanized, particularly in damp and corrosive
environments.

Consult with Fairfax County on the construction of the proposed buildings and/or structures as part of the
preliminary design phase and provide information on the potential cost, sustainability aspects, and
expected useful life.

6.2 Building Exterior Finish

All exterior building materials must match and/or complement the neighboring buildings’ patterns and
respond efficiently to energy conservation. The use of local materials is preferred to minimize
transportation costs and decrease the carbon footprint of materials.

6.2.1 Facade systems:

e Cladding materials must be resilient, durable, and low maintenance. Consider the following
cladding materials:

B Concrete panels or insulated concrete panels utilize form liners, reveals, and coatings
where aesthetics are required to meet local requirements (preferred).

B Architectural Concrete Masonry Units with water repellent admixture.
= Face Brick.

B Metal panels or insulated metal panels with Kynar coating system (not preferred).
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6.2.2 Roof systems:

e Use flat roofs to facilitate the installation of rooftop mechanical equipment. Design all roof
parapets to function as fall protection, designed for the minimum fall protection height
required by the applicable code. Flat roofs shall have a minimum % inch per 12 inch slope.
Provide crickets where slope is interrupted by equipment. Install roof cover board above
tapered insulation. Walkway pads or concrete pavers shall be provided from access point to
equipment work areas. Work areas shall be covered to walkway pads or concrete pavers.
Vegetated roofs are not preferred. Consider the following flat roof systems in the pump
station design:

= Membrane roof system (30 year No Dollar Limit (NDL) Warranty).

= Ballasted roof system 30 year No Dollar Limit (NDL) Warranty (preferred). Use pavers for
ballast where foot traffic is expected or large work areas are required.

e Use sloped roofs where there is no rooftop mechanical equipment. All sloped roofs are
required to be equipped with protective snowguards. Where possible, locate openings and
equipment so falling snow and ice does not create a hazardous or damaging condition. Roof
gutters must be installed to protect all adjacent walkways and building access entrances.
Sloped roof gutters are to be equipped with downspouts. The Engineer should consider the
following sloped roof materials:

®  Standing seam metal panels with 30-year finish and NDL warranty (preferred).
®  Asphalt shingles (minimum 30-year warranty).
®  Slate tiles.

6.2.3 Envelope Insulation

Design the thermal insulation layers of all roofs, walls, and structural foundations to meet current building
energy code standards. Account for continuity throughout the building envelope and avoid thermal
bridges. Provide a minimum of R 30 insulation for roof systems in accordance with the Energy Code. Wall
insulation shall be consistent with Energy Code requirements with wall material requirements.

6.2.4 Dampproofing and Waterproofing

Install bituminous dampproofing on a continuous plane of protection to the exterior surface of all poured-
in-place building and tank walls which are in contact with soil. When dampproofing footings and
foundation walls, apply dampproofing from finished-grade line to top of footing and extend over top of
footing and down a minimum of 6 inches over the outside face of footing. Extend dampproofing 12 inches
onto intersecting walls and footings, but do not extend onto surfaces exposed to view when the project
is completed.
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Provide waterproofing where the interior is dry and coatings are applied. Waterproofing shall be a sprayed
or sheet membrane similar to Bituthane 4000 by Grace Products.

Provide dampproofing or weather resistive air barrier within wall cavities as required by the building code.

6.3 Building Interior Finish

Design building interior finishes and components to be low maintenance and simplify cleaning. Preferred
interior finish treatments include:

e Flooring: the application of concrete floor hardener with a broom finish or with industrial
floor epoxy. Do not apply hardener where epoxy flooring systems are desired. Coordinate
during design.

e Interior Walls: paint as per the paint color schedule defined in this manual. Where interior
walls below grade are provided use a breathable coating system.

e Walls built of glazed concrete masonry blocks are acceptable. The use of ceramic tiles in
restrooms is preferred.

e Ceilings: paint as specified in the color section of this manual.

e All structural hardware should be stainless steel.

e Paint structural steel and other ferrous metals that have not received galvanizing or a factory
finish. Ensure compatibility of topcoats with shop applied primers.

6.4 Doors and Door Hardware

6.4.1 Interior Doors

All interior doors should be seamless galvanized steel, shop primed, and painted in the field. Windows
for visibility are permitted for hallways, control room, etc. Windows are not permitted on bathroom
doors or closets.

6.4.2 Exterior Doors

All exterior doors should be insulated stainless steel with a No. 4 brushed finish. Windows on exterior
doors are prohibited.

6.4.3 Rollup Coil Doors

Designed to be able to receive equipment and chemicals from providers and sized for H-20 trucks.
Additionally, they should be insulated aluminum, stainless steel, or composite. Sites with roll up doors
should be manual doors with chain operator. Roll up doors should be located so they are accessible to
all vehicles.

6.4.4 Door Hardware

e All door hardware should be stainless steel with brushed stainless steel finish.
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e Provide mortise locksets. Cylinder and keying shall be coordinated with Fairfax County.
Provide electric strike at latch where electronic hardware is required.

e Provide 5 knuckle stainless steel hinges. Number shall be as recommended for door size and
weight. Where electronic hardware is provided provide Electrical Power Transfer.

e Provide door contacts for all exterior doors.

e Provide infrared request to exit devices above all swinging doors.

e Provide exterior doors with door closers and weatherstripping.

e Provide manual flush bolts on double doors top and bottom, unless otherwise required by
the building code.

e Provide stainless steel kickplates on kick side of door.

e Provide electronic door hardware coordinated during the preliminary design with Fairfax
County and in accordance with Section 6.7.

6.5 Windows

The installation of exterior windows or skylights are not permitted.

6.6 Louvers

Louvers shall be made of aluminum materials with a dark bronze anodized finish or as required to
accommodate architectural approach with stainless steel screens. Louvers shall be drainable type and
designed with free area and velocity below water penetration values. Ensure proper support for
dampers and fans attached to the back of louvers. Louvers to be designed to align with aesthetic
modules as defined by the Engineer. Where louvers are larger than required, provide insulated blank off
panels. Anodized finish is preferred. Kynar finish may be approved where required to match
architectural approach.

6.7 Electronic Access Control System

The requirement for inclusion and scope of electronic access control system in each facility shall be
evaluated with the Fairfax County during preliminary engineering. The default for all facilities designs is
to include both access control systems and camera surveillance. All access control system components
must be supplied by the sole manufacturer to ensure compatibility for the networking integration. To
interface with the County’s main access control system, each facility must be provided with the
following components.

6.7.1 Access Control Software

The County’s standard access control system for all County facilities is Northern Computers using the
Winpak software with no substitution. This software is currently installed and operated by Fairfax
County’s Facilities Maintenance Division (FMD). The software and the database are located on the
Fairfax County’s Department of Information Technology (DIT) system. FMD updates the software to

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 56



include users, time zones, alarms, and alarm details. This should be coordinated through the Chief
Building Engineer FMD.

Users, time zones, alarms, and alarm details will be defined by WCD and provided to FMD for
integration. When an alarm is triggered, the software will alert Fairfax County’s Security Force. As
instructed by the alarm details, the Security Force will be instructed to call the WCD Customer
Communications Center (WCD CCC) and convey the alarm details. The WCD CCC will act accordingly to
respond.

6.7.2 Telecommunications Vehicle

The telecommunication vehicle shall provide access to the Fairfax County DIT (FFX-01) server. If the
facility is under a rehabilitation and the capacity is available, the telecommunication may be “split” by
coordinating with Cox Communication. This function must be well coordinated with both DPWES PM
and the Branch Chief of Pumping Stations Branch. If the facility is new, the Engineer will provide
adequate telecommunication to support this system. The DPWES Wastewater Project Manager will
work with DIT to gain access to the Access Control System via the telecommunication Vehicle.

Additional details will be provided for the DPWES Wastewater PM to discuss the telecommunication
coordination.

6.7.3 Access Control Hardware

The access control hardware is to be specified as Honeywell PRO-3200 Series Professional Modular Access
Control Hardware with no substitution.

https://www.security.honeywell.com/All-Categories/access-control-systems

Each facility must be specified with one of the following devices:

e Pro22ENC1, Wall mount enclosure with 4amp 12VDC power supply

e Pro32E1PS, Power Supply

e Pro32IC, Main Control Board

e Pro32EN, Ethernet Daughter Board

e Pro32R2, Two Reader Board (8 of these Boards can be put on one controller Board to control
up to 16 doors)

e Pro32BATI, Battery Backup

e Pro32DCC, Daisy Change Cable

e Pro3200 IC, Controller and Ethernet Installation manuals

Each Pro 3200IC controller board can handle up to 32 doors. Quantity of kits must be adjusted based on
the number of application doors in each facility. A complete ready-for-operation access control system
including but not limited to electronic locks, card readers, reader boards, power supplies, and any other
equipment required for the access control system shall be specified. Programming of the system to
interface with the County’s central system will be provided by FMD.
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6.7.4 Card Reader Panels

All access control card readers shall be by HID Corporation multiCLASS ™ readers capable of reading the
standard 26-bit prox card (HID), MiFare Smart cards, and the FRAC Smart Cards.

Provide RPK40 Card Reader panel with backup keypad. Proprietary access control system equipment,
components, and software are not acceptable. Access card readers will be required at pump stations on
a case by case basis, this to be determined in PER stage of the project.

6.7.5 Access Cards
All access cards will be provided by FMD.

6.7.6 Electronic Door Hardware

Electronic door hardware with electrical access control is defined in Section 6.4 Door and Door
Hardware of this manual

6.8 Surveillance Systems

The Engineer shall coordinate with the DPWES Wastewater Project Manager for security requirements
applicable per project and if additional on-site monitoring is required.

6.8.1 Site Surveillance System Requirements

Site surveillance will be accomplished using fixed and/or Pan Tilt Zoom (PTZ) Closed Circuit Television
(CCTV) cameras and a locally mounted Network Video Recording device.

Video from the Power over Ethernet (PoE) cameras will be only routed to a local Network Video
Recording (NVR) System. Due to the video feed and limited communications, the camera(s) will not be
routed back to WCD-TRC or county security offices.

Site Surveillance System shall be housed in a lockable rack or enclosure to provide protection against the
environment and prevent unauthorized access to equipment. Enclosure should be well ventilated and
provided with a UPS for power backup.

6.8.2 Exterior Cameras

It is imperative that the equipment be compatible with the existing security cameras in the County, which
is made up of exacqVision DVR's and NVR's, and has the capability of switching components and be
interchangeable with existing video equipment to assure operability of the existing monitoring and
recording systems. The County also uses Onssi Systems for the software controlling the security cameras
in larger facilities.

Exterior PoE cameras shall be fixed cameras or pant tilt zoom (PTZ) depending on application and location
of each. Exterior cameras must not be blocked by trees when mature. At least one camera shall be
mounted at or near the main entrance facing outwards to see approaching visitors. Exterior cameras must
be coordinated with site lighting to ensure ample nighttime ambient light, and not create hot spots.
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Fixed cameras should be high resolution, color, 'A" interline transfer CCD cameras with 470 TV lines
horizontal (NTSC) minimum resolution in both day and night modes, .45 fc minimum illumination,
automatic backlight compensation, automatic gain control, and provided with mounts/housings

Pan, tilt and zoom (PTZ) dome cameras should be high resolution, color, % inch interline transfer CCD
cameras with a minimum of 18X optical zoom lens with up to 12X digital zoom magnification, continuous
filltime auto-focus, day/night operational modes, minimum resolution of 470 TV lines horizontal (NTSC)
in both day and night modes, better than 0.25 lux (slow shutter off) and 0.016 lux (slow shutter on) in day
mode, better than 0.031 lux (slow shutter off) and 0.002 lux (slow shutter on) in night mode, and capable
of providing detailed images when video frame encompasses areas of bright light and darkness. The
pan/tilt drive should be variable speed and capable of 360-degree continuous rotation. Tilt range should
be greater than 95 degrees minimum and pan speed, at minimum, 120 degrees per second. The pan/tilt
drives should have the ability to store presets. Each preset shall have a preprogrammed position for, at
minimum, the pan angle, tilt angle, and zoom lens angle of view.

Camera shall be on battery backup.

Device and Manufacturer Information for Camera Systems.

e Pan Tilt Zoom Camera Pelco, Sony, Axis
e Fixed Dome Camera Pelco, Sony, Axis
e Camera Power Supply Pelco, Sony, Axis

The DPWES Wastewater PM is to verify with the County Security Manager for most current manufacturers
and models.

If desired by the project team, the camera shall allow for remote access to view the current status of the
pump station. Coordinate this requirement during preliminary design.

6.8.3 Network Video Recording System

The Network Video Recording (NVR) and the end-user’s interface (monitor) will be located locally within
the building.

The system will be designed to digitally record, store, and retrieve video images. The capture and storage
of video data will be designed with minimum frame rates and resolution settings as established herein.

Storage capacity requirements are driven by the frame rates and the resolution of the recording. The
current standard for digital video recording systems is the Exacq Technologies solution.

The network video recorders will be with no substitution:

e Make: exacqVision
e Model code: IP04-08T-GP08
e Series: exacqVision G-Series PoE 8-port Recorders
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e Videoinputs: 8
e 18" Dell Monitor with HDMI connection or equal
e Dell Standard Mouse and Keyboard

6.8.4 Intrusion Detection Switch

Stations shall be provided with an intrusion detection switch on a case-by-case basis along the security
gate. Need for intrusion detection switch will be determined by the Wastewater Collection Division
during preliminary engineering. The intrusion detection system shall be linked to the programmable
logic controller (PLC) located inside the control building.

The intrusion detection system shall be comprised of magnetic limit switches installed on the entry gate
to detect any entry by unauthorized persons. In the event of the limit switch activation, an alarm shall
be sent back to the PLC and notify the County of any intrusion. Similarly, if the intrusion detection
system fails due to an electrical issue or malintent, the system shall alarm the PLC with a ‘Fail’ alarm.

6.9 Paint

This section includes materials and applications of painting and coatings of various systems.

Paint can be applied to a variety of surfaces using many different application techniques. While there are
some protective qualities that come with painting anything, that is not the real purpose of paint. The
result of applying paint is for any surface to temporarily look nicer, look more vibrant, appear cleaner, or
seem newer than it did before paint was applied. What paint cannot do is where coating steps in; perform.
Coatings are paints with purpose. The end purpose depends on the coating system that is decided upon.
Like paint, coatings are applied to a variety of surfaces using many different application techniques.

6.9.1 Painting and Coating Systems

General requirements for all painting and coating systems will be provided by the Engineer of Record.
This includes surface preparation, fillers, thickness, primers, intermediate coats, finish coats, quality
control, certifications, standards, storage, handling, mixing, disposal, and other painting and coating
requirements.

e During re-work or replacement of any component within a system, extend new paint or
coating to reveals, surface edges, or other natural termination points to minimize differences
in appearance between new and existing.

e All painting and coatings shall have a minimum of 3 years extended warrantee of service
after acceptance of the work.

e All safety equipment shall be painted or provided with signage in accordance with OSHA
standards to clearly identify the location of safety equipment. Safety signage shall be in
accordance with OSHA 1910.145 and ANSI Z535.

e For each painting and coating system, obtain materials through one source from single
manufacturer.
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6.9.2 Surfaces not to be painted or coated

Do not paint the following surfaces unless otherwise requested by the Owner. Protect during the painting
of the adjacent areas:

e Concrete sidewalks or walkways.

e [Items that have been powder coated by a manufacturer.

e Galvanized Steel.

e Brick walls or pathways.

e Wires, cables, and electrical connectors.

e Mortar coated pipe and fittings.

e Stainless steel.

e Metal letters.

o Glass.

e Built-up roofing.

e Fencing (shall be PVC coated by the manufacturer).

e Copper tubing, red brass piping, PVC or CPVC piping except where such piping occurs in
rooms where the walls are painted or require a color coding.

e Nameplates, grease fittings, asset tags.

e Brass and copper submerged.

e Buried pipe unless specifically required by the manufacture.

e Aluminum handrailing, stairs. and grating.

6.9.3 Protection of Surfaces not to be Painted

Remove, mask, or otherwise protect hardware, lighting fixtures, switch plates, aluminum surfaces,
machined surfaces, couplings, shafts, bearings, nameplates on machinery, door and frame fire rated
labels, and any other surfaces not intended to be painted. Mask openings in motors to prevent paint and
other materials from entering the motor.

6.9.4 Surfaces to be Coated

Paint the following surfaces unless otherwise requested by the County:

e Coat mechanical equipment as described in the various mechanical equipment
specifications. Color shall match the color of the connecting piping.

e Coat above and below ground and exposed piping or piping vaults and structures.

e All floors shall be coated with an epoxy coating.

e Coat Valve Boxes to match the color of the connected piping/valve.

e Coat valves where color shall match the color of the connected piping.

e Coat aluminum surfaces in contact with concrete.

e Coat buried flanges, nuts, bolts, valves, flexible pipe couplings, and valves boxes.

e Coat above ground structural steel or structural steel located in vaults and structures.
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6.9.5

6.9.6

Coat interior concrete walls and ceilings of structures and vaults.

Coat interior steel doors and frames.

Coat interior below grade concrete walls as noted in the water proofing Section of this

Manual.

Coat exterior below grade concrete walls as noted in Section 6.2.4 Dampproofing and

Waterproofing. Exterior building electrical conduits, meter socket, and CT cabinet.

Surfaces expected to have Manufacturer’s Coatings

Exterior building metals to coat include but not limited to flashing, gutters and downspouts,
fascia, soffit, metal trim, copings and roof edge metal, downspouts, splash blocks, doors and

frames, louvers, and scuppers.

Interior electrical switchgear, lighting fixtures, transformers, ATS, Generator and generator

enclosure, electrical and SCADA Panels.

Exterior equipment such as generator and generator enclosure, HVAC units, and lighting

fixtures.

Color Schedule

Table 6-1: Color Schedule

1 Exterior Concrete and CMU Walls Tnemec Color Code: 86BR (Dark Bronze)
RGB: 29,24,26
2 Interior Concrete Walls and Ceiling for structures Tnemec Color Code: 01YW (Sunfresh)
and Vaults RGB: 245,235,199
3 All Concrete Floors Tnemec Color Code: 31GR (Slate Gray)
RGB: 205,209,206
4 Interior CMU Walls and gypsum board ceilings Tnemec Color Code: 01YW (Sunfresh)
RGB: 245,235,199
5 All Brick Walls,Brick Walkways, and Concrete Do Not Paint
Sidewalks
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6 Metal Decking and Miscellaneous Metals that are | Tnemec Color Code: 31GR (Slate Gray)
factory primed and not galvanized. RGB: 205,209,206
7 Plywood Flooring Tnemec Color Code: 31GR (Slate Gray)
RGB: 205,209,206
8 Interior Steel Beams Tnemec Color Code: 32GR (Light Gray)
RGB: 156,159,157
9 Metallic Pipe Supports Match the color of the pipe it is supporting
10 Exterior Equipment exposed to the general public:  |[Tnemec Color Code: 86BR (Dark Bronze)
to include but not limited to, downspouts, roof RGB: 29,24,26
vents, vault vents, gutters, flashing, soffits, wood
trim, louvers, ductwork, odor control units, odor
control piping, electrical conduits, light pole, lighting
fixtures, electrical panels, electrical meter box,
electric CT cabinet.
11 Chemical Tnemec Color Code: 02SF (Safety Yellow)
RGB 238,210,2
12 Sanitary Force Mmain Ox Blood
RGB 74,0,0
13 Reclaimed Water Piping Tnemec Color Code: 16SF (Rec. Water Purple)
RGB: 193,178,209
14 Potable Water Tnemec Color Code: 59HT (Safety Blue)
RGB: 18,104,142
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15

Floor, Roof and General Drains

Tnemec Color Code
RGB: 18,18,18

: (35GR Black)

16

Sump Pump Discharge Piping

Tnemec Color Code
RGB: 167,215,200

: 10GN (Aqua Sky)

17

Surge Relief Piping and Tank

Tnemec Color Code
RGB: 139,93,91

: 34RD (Mojave Flower)

18

Fuel Oil Supply and Return Piping

Tnemec Color Code
RGB: 56,119,86

: 49HT (Safety Green)

19

Instrumentation / Communication, Telephone,
Alarm or Signal Lines

Tnemec Color Code
RGB: 231,127,68

: 79HT (Safety Orange)

20

Eye Wash Water Piping

Tnemec Color Code
RGB: 18,104,142

: 59HT (Safety Blue)

21

Natural Gas Piping

Safety Yellow with

Black Band (1” wide 12” apart)

Tnemec Color Code
RGB 238,210,2

Tnemec Color Code
RGB: 18,18,18

: 02SF (Safety Yellow)

: (35GR Black)

22

Bollards

Tnemec Color Code

: 02SF (Safety Yellow)
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RGB 238,210,2

23 Fire Sprinkler/Service Piping Tnemec Color Code: 06SF (Safety Red)
RGB: 186,42,26

24 Concrete Pipe Supports / Cradles Color Match the walls of the room that it is in.

25 Chain-link Fence and Gates Black PVC Coated by Manufacturer

26 Electrical Duct Bank Quikrete: Red

29 Bathroom Floors and base same epoxy as throughout the building

30 Restroom Sinks, Mop Sink and Toilet White

31 Exterior Walls See the Section on Fagade

32 Electrical conduit PVC coated by the manufacturer, label conduit per

electrical/instrumentation

6.10 Restrooms

Bathrooms (where applicable) should have floor drain, stainless steel sink, soap dispenser, stainless steel
paper towels dispenser, toilet, waste bin, and exhaust fan. Sink should have hot water connection and a
hose connection for cleaning. Lighting in bathroom should have automatic shutoff. If there is space,
shelving to store bathroom supplies should also be included. Bathrooms shall be provided with privacy.
Room shall include nonabsorbent floor, 4-inch high minimum base, and wall within 2 feet of sink, toilet,
or urinal and a minimum of 4 feet high.

6.11 Maintenance Closet & Cabinet

Maintenance closet should have a drain for cleaning liquids with a hose connection. Drain should be
easily cleanable with a trap if needed. Closet should have space to store at minimum broom, dust pan,
mops, mop buckets, cleaners, plunger, shop vac etc. Storage shelves for paper towels, toilet paper,
gloves, wipes. Shelving should be stainless steel including hardware.

6.12 Operators Workstation Work Area

Where space is applicable a dedicated work bench large enough for a set of plans and chair is desired
with storage bookshelf for O&M manuals. A work bench should have drawers for storage. For larger
pump stations, room for SCADA monitor shall be provided. If there is no space for a work bench, at a
minimum the station shall be provided with a bookshelf for O&M manuals. A work bench and bookshelf
should be stainless steel.
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Define expected occupancy during design. Where staff is intended to be stationed at the site,
accessibility is required in accordance with Chapter 11 of the Virginia Construction Code (VCC). Where
occupancy is occasional and for maintenance, monitoring, or repair, the space will be exempt from
accessibility requirements in accordance with Paragraph 1103.2.9 of the VCC.

6.13 Stairs

Select stair assemblies based on the applicable codes. Concrete stairs are preferred for access to below-
grade spaces, metal stair pan-stairs with poured concrete are recommended for interior above grade
spaces, and on a case-by-case basis, concrete or aluminum grating stairs are recommended for exterior
access, with the approval of Fairfax County. Width of the stairs shall be considered consistent with items
to be carried down the stairs.

Aluminum railings are preferred for exterior and interior applications and they must comply with OSHA
requirements.

All stairs should have non-slip coating as well as safety painting. All hardware should be stainless steel.

All landings should have a railing with toe plate for safety.

Section 7 HVAC

HVAC systems must be provided as required by the applicable codes, standards, and regulations of local,
state, federal, and other authorities having jurisdiction. HVAC systems listed in this section should be used
as minimum requirements based on the type and configuration of the specific pump station. Final HVAC
requirements for each facility must be confirmed with Fairfax County Wastewater Collection Division.

7.1 Wastewater Treatment Areas

This section describes the minimum ventilation and heating requirements for wastewater treatment
areas.

7.1.1 General Requirements

e The Engineer must perform a hazardous area classification analysis per NFPA 820 during the
preliminary design phase. Refer to Section 5 for additional requirements.

o Refer to the VA SCAT regulations for specific ventilation rates required for wet wells.

e Refer to NFPA 820 for specific ventilation rates required to reduce the electrical hazard
classification of wastewater treatment areas.

e Refer to Chapter 9 of NFPA 820 for additional requirements for ventilation systems, which
are provided to reduce the electrical hazard classification of a space.

e Ventilation systems which are provided to reduce the electrical hazard classification of a
space must be provided with flow switches which activate ventilation failure alarms. Refer
to Section 7.3.1 for additional requirements.
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7.1.2

Ventilation systems that are provided to reduce the electrical hazard classification of a space
per the requirements of NFPA 820 must be provided with stand-by power. Refer to Section
5.6 for additional requirements.

The provisions in NFPA 820 for the reduction of ventilation rates in the winter for ventilation
systems, which are provided to reduce the electrical hazard classification of a space, must
be considered on a case-by-case basis with final approval from Fairfax County Wastewater
Collection Division:

®  During preliminary design, the Engineer should evaluate the pros and cons of the
potential energy savings compared to the complexities of the control system required,
capital cost, and maintenance.

= Refer to NFPA 820 for the specific criteria which must be met to allow the reduction in
ventilation rates. These criteria include percent ventilation reduction permitted, ambient
temperature threshold, space occupancy, and combustible gas monitoring.

®  The capacity of the heating system must be designed for the full outside airflow rate
required by NFPA 820 for the specific area, but significant operational heating energy
usage savings can be achieved.

Redundant ventilation systems are not required.

Refer to Section 7.3 for ventilation, heating, and dehumidification system requirements.
Refer to Section 7.4 for HVAC control requirements.

Refer to Section 7.5 for material requirements.

Wet Wells

All wet wells must be evaluated to determine if odor control is required. Refer to Section
4.13 for additional information on odor control requirements.

Ventilation rates for wet wells must be evaluated on a case-by-case basis with final approval
from Fairfax County Wastewater Collection Division. The following general guidance is
provided:

= Wet wells that do not require odor control, and that do not include equipment requiring
periodic maintenance and inspection must be provided with a minimum 6-inch diameter
gravity vent with minimum of 6 feet of clearance and gooseneck with stainless steel
screen where applicable.

= Final vent size must be determined based on the wet well fill/draw-down flow rates in
order to accommodate the associated pressure fluctuations.

= Wet wells that include equipment requiring periodic maintenance, and/or wet wells that
are designed to be occupied during normal operations, must be provided with mechanical
ventilation per the requirements of the VA SCAT regulations:
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= Wet wells that require odor control must be ventilated continuously at the ventilation
rate required by VA SCAT.

= Wet wells that do not require odor control must be ventilated intermittently at the
ventilation rate required by the VA SCAT requlations.

= All mechanized ventilation should be in fail safe open mode.

o All wet wells must be treated as confined space entry:

B Wet wells that are not provided with permanent mechanical ventilation in compliance
with the VA SCAT regulations will require portable/temporary ventilation systems for
personnel entry.

e As part of the NFPA 820 analysis, the Engineer in conjunction with Fairfax County WCD, must
determine if lowering the electrical hazard classification of the wet well from Class 1, Division
1 to Class 1, Division 2 is desired. If it is determined that lowering the electrical hazard
classification is required, the wet well must be ventilated continuously at the ventilation rate
required by NFPA 820.

e In general, wet wells do not require heating systems unless freeze protection is required to
protect small diameter piping and/or the wet well is designed to be occupied during normal
operations.

7.1.3 Vaults

e The following requirement applies to all wastewater vaults which have an exposed
wastewater surface:

B Vaults must be evaluated to determine if odor control is required. Refer to Section 4.13
for additional information on odor control requirements.

e The following requirements apply to all wastewater vaults—vaults which have an exposed
wastewater surface, and vaults which include closed piping systems:

B Vaults that are not provided with odor control ventilation must not be provided with
mechanical ventilation unless desired by Fairfax County WCD for a specific application.

B As part of the NFPA 820 analysis, the Engineer in conjunction with Fairfax County WCD,
must determine if lowering the electrical hazard classification of the vault is desired.

» Hazard classification of vaults with an exposed wastewater surface can be reduced
from Class 1, Division 1 to Class 1, Division 2.

® Hazard classification of vaults with enclosed piping systems can be reduced from
Class 1, Division 2, to Unclassified.

= [f it is determined that lowering the electrical hazard classification is required, the
vault must be ventilated continuously at the ventilation rate required by NFPA 820.
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All vaults must be treated as confined space entry. Vaults that are not provided with
permanent mechanical ventilation may require portable/temporary ventilation systems
for personnel entry.

7.1.4 Dry Wells

Unless otherwise approved by Fairfax County WCD, all dry wells must be ventilated
continuously at the ventilation rate listed NFPA 820 in order to lower the electrical hazard
classification from Class 1, Division 2 to Unclassified:

Ventilation system serving dry wells must consist of exhaust fans and tempered air make-
up air units or tempered air supply fans.

Space pressurization must be per the requirements of NFPA 820.

The Engineer must determine if additional thermostat-controlled heat removal ventilation
(above the NFPA 820 minimum ventilation rate) is required to handle equipment heat
rejection from pump motors and other equipment located in the dry well.

Dehumidification of below-grade drywells should be implemented where site conditions
allow.

When a dehumidification system is included, the system must maintain the minimum air
changes per hour of 100% outside air required to lower the electrical hazard classification
of the dry well.

Below grade dry well dehumidification systems must be sized to maintain the space
dewpoint temperature below the surface temperatures of the dry well walls, piping
systems, and equipment.

Rehabilitation projects for existing pump stations which include dry wells that are not
physically separated from wet wells or other classified areas must be evaluated on a case-
by-case basis to determine mitigation methods in accordance with the retroactivity and
equivalency requirements of NFPA 820.

Mitigation methods may include, but are not limited to, creating physical separation
between the spaces, adding air locks between the spaces, or implementing protection
techniques such as a combustible gas detection system as defined in Article 500 of NFPA
70.

The final method must be confirmed with Fairfax County and must be approved by the
AHJ.

Refer to Section 5.1.4 for additional information.

All drywells must be provided with heating systems.
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7.2 Pump Station Support Areas

This section describes the minimum ventilation and heating requirements for pump station support areas.

7.2.1 General Requirements

Refer to Section 7.3 for ventilation, cooling, and heating requirements.
Refer to Section 7.4 for HVAC control requirements.

Refer to Section 7.4 for HVAC control requirements.

Refer to Section 7.5 for material requirements.

7.2.2 Electrical Rooms

Electrical rooms containing critical and/or heat sensitive equipment such as variable

frequency drives and PLC panels must be provided with air conditioning systems:

Electrical rooms, which contain variable frequency drives at pump stations less than 0.5
MGD, can include cabinet coolers for the soft starters in lieu of traditional air conditioning
systems. Electrical room must have provisions for ventilation.

Electrical rooms, which contain variable frequency drives at pump stations greater than
0.5 MGD and less than 15 MGD, must include two redundant air conditioning systems
sized with a sensible cooling capacity that completes 100% of the peak sensible cooling
load. For larger stations 15 MGD and greater, three air conditioning systems may be
necessary. This will be evaluated by the Engineer of record.

Electrical rooms containing equipment that is not heat sensitive such as motor control

centers, transformers, and switchgear must be provided with air conditioning systems as
described above, or with thermostat-controlled heat removal ventilation:

During preliminary design, the Engineer must evaluate the pros and cons of air
conditioning systems versus heat removal ventilation systems for the space, including but
not limited to, energy usage, corrosion potential, and heat/humidity/dust impacts on the
equipment.

The Engineer must obtain final approval for the selected system from Fairfax County
WCD.

e Air-conditioned electrical rooms located adjacent to classified spaces (Class 1, Division 1 or

Class 1, Division 2) must be provided with positive pressurization units that operate

continuously to maintain a positive pressure in the electrical room per the requirements of

NFPA 820:

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 70



B (Classified spaces include wet wells, screening rooms, and other areas with open
wastewater flow.

e Electrical room air conditioning systems must be sized to maintain a maximum space
temperature of 80°F +/- 5°F based on the building skin loads and heat gains from operational
electrical equipment.

e |tis preferred that non-air-conditioned electrical rooms not be located adjacent to classified
spaces:

= [|f a non-air-conditioned electrical room is located adjacent to a classified space, the room
must be provided with supply fans in lieu of exhaust fans for heat removal ventilation in
order to maintain the positive pressurization of the space.

B Two levels of supply ventilation should be considered to reduce energy usage in the
winter—a continuous supply fan to maintain positive pressure at all times, and an
intermittent thermostat-controlled supply fan to provide additional heat removal
ventilation.

e All electrical rooms must be provided with heating systems.
e Economizers must be provided on electrical room air conditioning systems when required by
code:

= [fallowed by code, consideration should be given to omitting the economizer where there
is potential for corrosive fumes/odors to be drawn into the electrical room based on the
location of wet well exhaust discharge and prevailing winds.

®  Where economizers are required and humidity is a concern, systems that address
humidity such as those with hot gas reheat shall be reviewed and considered.

e Economizers should be considered on a case-by-case basis for systems where the
economizer is not required by code with final approval from Fairfax County Wastewater
Collection Division:

= During preliminary design the Engineer should evaluate the pros and cons of adding an
economizer, including capital cost, energy savings, complexities of the control system
required, maintenance, potential for corrosive fumes/odors, available space for an
economizer section, etc.

7.2.3 Generator Rooms

e Generator rooms must be provided with thermostat-controlled heat removal ventilation
sized at a minimum of six air changes per hour to provide summer ventilation, and to remove
heat from the space after the generator shuts down:
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7.2.4

7.2.5

7.2.6

®  Heat removal ventilation must be locked out during generator operation to avoid
backflow through the fan(s).

Generator rooms must be provided with heating systems.

Generator air intake louvers must be provided with fail-open motor operated dampers.
Generator exhaust louvers must be provided with counterbalanced gravity back-draft
dampers.

Toilet Rooms and Janitor Closets

Toilet rooms and janitor closets must be provided with exhaust systems per the
requirements of the IMC.

Toilet rooms and janitor closets must not be located adjacent to classified spaces.

Toilet rooms must be provided with heating systems for freeze protection.

Janitor closets must be provided with heating systems for freeze protection.

Chemical Storage and Feed Rooms

Chemical storage/feed rooms with hazardous storage in excess of allowable limits must be
provided with continuous ventilation per the requirements of the IMC.
Additional emergency ventilation must be provided at a minimum of 12 ACH:

B Emergency ventilation rate must be increased if required based on the specific chemical
properties.

Chemical storage/feed rooms with hazardous storage less than the allowable limits must be
provided with thermostat-controlled heat removal ventilation.

Chemical storage and feed rooms must not be located adjacent to classified spaces.
Chemical storage and feed areas must be maintained at negative pressure with respect to
adjacent areas and the exterior.

Chemical storage and feed rooms must be provided with heating systems:

B Heating systems for chemical storage and areas must be evaluated on a case-by-case basis
to determine the proper heating design condition and set point required based on the
specific chemicals to mitigate freezing, crystallization, etc.

Redundant ventilation systems are not required.

General Process Areas

General process areas that do not include wastewater equipment or hazardous storage must
be provided with thermostat-controlled heat removal ventilation.
It is preferred that general process areas not be located adjacent to classified spaces:
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® |f a general process area is located adjacent to a classified space, the room must be

provided with supply fans in lieu of exhaust fans for heat removal ventilation in order to
maintain the positive pressurization of the space.

= Two levels of supply ventilation should be considered to reduce energy usage in the

winter—a continuous supply fan to maintain positive pressure at all times, and an
intermittent thermostat-controlled supply fan to provide additional heat removal
ventilation.

Redundant ventilation systems are not required.
General process rooms must be provided with heating systems.

7.3 HVAC Systems

73.1

Ventilation Systems

Refer to Sections 7.1, 7.2, and 7.3.2 for additional requirements for make-up air ventilation
systems.

Refer to Sections 7.1 and 7.2 for additional requirements for exhaust ventilation systems.
Heat removal ventilation systems must be sized to maintain a maximum 10°F temperature
rise above the outdoor ambient temperature based on the building skin loads and heat gains
from operational electrical equipment and process equipment:

®  Temperature rise should be adjusted as required to maintain maximum space
temperature of 104°F if the ASHRAE 0.4% cooling design temperature for the location
exceeds 94°F.

Exhaust ventilation systems serving corrosive areas must be constructed of corrosion
resistant materials (FRP, stainless steel, aluminum) appropriate for the specific application.

= Material selection should be evaluated on a case-by-case basis considering the specific
corrosives, capital cost of the equipment, etc.

= Aluminum fan with corrosion resistant coatings must be evaluated compared to FRP fans
and stainless steel fans based on corrosion resistance of the coating for the specific
corrosives and environment the fan in located in.

Exhaust ventilation systems serving areas with an electrical hazard Classification of
Class 1/Division 1 must be provided with AMCA Type A spark resistant construction and
explosion proof motors.
Exhaust ventilation systems serving areas with an electrical hazard classification of
Class 1/Division 2 must be provided with AMCA Type B spark resistant construction and
explosion proof motors:
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TEFC motors rated for Class 1/Division 2 may be provided in lieu of explosion proof
motors.

Exhaust systems must have up-blast type discharge utilizing roof mounted up-blast style

exhaust fans, utility set exhaust fans with exhaust stacks, or inline exhaust fans connected to
up-blast style roof hoods.

Down-blast type style roof fans may be considered on a case-by-case basis for
general/non-hazardous heat removal exhaust.

Wall mounted exhaust fans and inline exhaust fans connected to wall mounted louvers may

be considered on a case-by-case basis with final approval from Fairfax County Wastewater

Collection Division:

Exhaust discharge locations must meet the requirements of the IMC and must be located
to mitigate the potential for hazardous fumes, corrosive fumes, general heat removal
exhaust to be drawn back into the building through air intakes and other operable
openings such as doors and windows based on the prevailing winds for the specific site.

7.3.2 Heating Systems

Heating systems must be sized based on the ASHRAE 99.6% heating design temperature for

the location.

Heating systems for all areas must be sized to provide a winter space temperature of 60°F

+/- 5°F when occupied:

Heating system set points must be 50°F for freeze protection when the space is
unoccupied, with the ability to increase the set point when occupied.

Timers should be considered to ensure that set point is reset to the unoccupied
temperature.

Refer to Section 7.2.5 for additional requirements for chemical storage and feed rooms.

Heating systems must be electric:

Sheathed finned electric coils must be provided for areas designated as damp, wet, or
corrosive.

Open electric coils are only allowed for areas designed as dry.

Electric heaters serving Class 1, Division 1 or Class 1, Division 2 areas must be explosion
proof.

Natural gas systems are not allowed.
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Propane and fuel oil heating systems are not allowed.
Areas which require continuous ventilation must be provided with mechanical make-up air
systems with heating coils:

B Systems can consist of packaged make-up air units or supply fans with duct-mounted
heating coils.

Areas which do not require continuous ventilation may be provided with unit heaters:

B Corrosion-resistant washdown unit heaters must be provided in all areas that are
designated as wet, damp, or corrosive.

®  Commercial non-washdown unit heaters must be provided in all areas that are designated
as dry.

B Commercial wall heaters may be utilized in toilet rooms and janitor closets.

7.3.3 Cooling Systems

Cooling systems must be sized based on the ASHRAE 0.4% cooling design temperature for
the location.

Air conditioning systems must be packaged or split system direct expansion type air
conditioning systems or heat pumps:

B Direct expansion air conditioning systems must be specified low ambient control
components which allow the system to operate in cooling mode down to 0°F unless an
economizer is provided.

B Corrosion resistant coil coatings must be provided on all condenser coils.

®  Corrosion resistant coil coatings must be provided on all evaporator coils for packaged
systems located outdoors.

®  Corrosion resistant coil coatings must be provided on all unit cabinets (interior and
exterior) for outdoor equipment.

Chilled water systems may be considered on a case-by-case basis where the cooling load
exceeds 100 tons with final approval from Fairfax County Wastewater Collection Division.

7.3.4 Dehumidification Systems

Dehumidification systems must be sized based on the ASHRAE 0.4% dehumidification design
dewpoint temperature/humidity ratio for the location.

Type of dehumidification system provided must be evaluated on a case-by-case basis for the
specific application:
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®  Dehumidification system types include, but are not limited to, desiccant-based systems
with reactivation heating, refrigerant based systems, and systems which include a
combination of desiccant and refrigerant dehumidification.

= During preliminary design, the Engineer should evaluate the type of system based on
capital cost, energy usage, maintenance, and complexities of the control system required,
with final approval from Fairfax County Wastewater Collection Division.

7.4 HVAC Control Systems

7.4.1 General Requirements

e Ingeneral, the control systems for pumps stations must be stand-alone systems:

®  Direct digital control (DDC) controls systems may be considered on a case-by-case basis
with final approval from Fairfax County Wastewater Collection Division.

e Areas which require heat removal ventilation systems must be provided with individual line
voltage thermostats for each fan.

e Areas which require unit heaters must be provided with individual wall mounted line voltage
thermostats for each heater.

e Spaces where freeze protection is a concern must be provided with temperature
sensors/switches which provide a low space temperature alarm to the SCADA system:

B |nitial set point must be 40°F.

All temperature set points must be adjustable.

7.4.2 Wastewater Treatment Areas

HVAC systems that are provided to lower the electrical hazard classification of a space must operate
continuously. The following additional control components and control functions must be included:

e Flow switches must be provided on all ventilation systems which activate ventilation system
failure alarms.

e Ventilation failure alarms must consist of local alarm stations located at all exterior doors,
and interior alarm stations located on each level of the pump station:

B Exterior alarm stations must be dual-light type with no audible alarm.
B |nterior alarm stations must be visible and audible alarm type.

= All alarms lights and horns should be labeled to identify their type with a plastic sign on
wall. Should identify unit.

e Ventilation failure alarms must be monitored remotely through the SCADA system.
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e Systems must be provided with a local automatic temperature control panel to facilitate
activation of the local alarm lights and horns, and to send ventilation failure alarm signals to
the SCADA system:

B ATC panel must also control reduction of ventilation in the winter if included as part of
the design.
7.4.3 Electrical Rooms

e HVAC systems serving air-conditioned electrical rooms must be provided with stand-alone
programmable thermostats for each individual air conditioning system:

B For spaces with redundant air conditioning systems, set points must be set at 80°F for
both systems. Both systems will be running at the same time (n+1).

B Redundant systems will have independent controls.

= Redundant systems will be sized that in the event that one unit is inoperable the other is
sufficient to air condition the entire space.

e All electrical rooms (air conditioned and non-air conditioned) must be provided with space
temperature sensors/switches which provide a high space temperature alarm to the SCADA
system:

B |nitial set point must be 90°F.

7.4.4 Chemical Storage and Feed Areas

HVAC systems serving chemical storage and feed areas with chemical storage in excess of allowable limits
must operate continuously. The following additional control components and control functions must be
included:

e HVAC systems must be provided with a local ATC panel to facilitate emergency fan activation
and break-glass shut-down of the ventilation systems.

e Emergency fan activation must be by manual wall switches located at each personnel entry
door, and by chemical leak detection systems, if provided:

®  Emergency fan operation must be manually reset at the ATC panel.

e Break-glass switches are required by the IMC to allow the Fire Department to shutdown
down the ventilation system during a fire or other emergency response if it is deemed
necessary to safely fight the fire and/or address the emergency:

®  Break-glass switches must be located outside the chemical storage/feed area in a location

approved by the AHJ per the requirements of the IMC.
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B Break-glass switches must be manually reset at the ATC panel.

e All chemical storage and feed spaces where freeze protection is a concern must be provided
with space temperature sensors/switches which provide a low space temperature alarm to
the SCADA system:

B |nitial set point must be set at a minimum of 50°F.

®  For chemicals with freezing temperature points or crystallization temperature points
above 50°F, the low temperature alarm set point must be set at 5°F above the freezing or
crystallization point for the specific chemical.

7.5 Materials

7.5.1 Louvers

e Air intake and exhaust louvers must be aluminum impact resistant AMCA 540/550 Class A
rated wind driven rain/impact resistant louvers.

e Louversshould be screened appropriately to prevents birds, rodents, and bees from entering
the station.

e Aluminum AMCA 500-L/540 rated impact resistant drainable blade louvers may be
considered for exhaust louvers on a case-by-case basis if appropriate drainage provisions are
provided to mitigate wind driven rain, and with final approval from Fairfax County
Wastewater Collection Division.

e Where noise control/sound attenuation is required for generator rooms and other areas, the
use of double-walled plenums is the preferred mitigation method:

®  Louvers inside double-wall plenums should be AMCA 500-L/540 rated drainable blade
louvers.

= Aluminum impact resistant AMCA 500-L/540 rated acoustical louvers may be considered
on a case-by-case basis for noise control/sound attenuation if appropriate drainage
provisions are provided to mitigate wind driven rain, and with final approval from Fairfax
County Wastewater Collection Division.

7.5.2 Ductwork Materials

Ductwork materials must be as listed in the Table 7-1 below. Alternate ductwork materials may be utilized
on a case-by-case basis with final approval from Fairfax County Wastewater Collection Division.

Table 7-1: Summary of Duct Material Guidelines

Exterior Odor Control FRP or Type 316 Stainless Steel
Below Grade Odor Control HDPE
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Interior Odor Control Exhaust, Exhaust, and Supply - Wet
Wells, Vaults, and Other Areas with Exposed Wastewater
Flow

FRP or Type 316 Stainless Steel

Interior - Supply, Return, and Exhaust - Dry Wells, General
Process Areas, Toilet Rooms, and Non-Air-Conditioned
Electrical Rooms

Aluminum

Interior and Exterior - Chemical Storage and Feed Areas

FRP, Type 316 Stainless Steel, or Aluminum (Evaluate on a
Case-By-Case Basis for the Specific Chemicals Utilized)

Interior - Air-Conditioned Electrical Rooms

Galvanized Steel or aluminum (confirm with WCD)

Exterior — Supply, Return, and Exhaust - Dry Wells General
Process Areas, Toilet Rooms, and Elec Electrical Rooms

Aluminum. Provide double wall insulated aluminum for
conditioned and/or heated supply air ductwork.

The following additional requirements apply to odor control ductwork:

e FRP ductwork must be utilized for exterior odor control ductwork.

e All FRP ductwork must be constructed from appropriate resins that include integral fire
retardants and are suitable for the expected corrosives.

e Exterior ductwork must be protected with UV inhibitors.

e FRP ductwork utilized inside building areas must meet code required flame spread and
smoke developed ratings without the use of sprinklers, and with approval of the AHJ:

B Thisis typically accomplished with integral fire retardants to reduce the flame spread and
intumescent paint to reduce the smoke development. Opaque fire-retardant additives,
which prevent proper quality control and inspection, are not allowed.

= Type 316 stainless ductwork may be used if the flame spread and smoke developed
ratings cannot be met and/or if usage is not allowed by the AHJ for interior building areas.

= All mounting hardware needs to be type 316 stainless steel.

7.5.3 Piping Materials

HVAC piping must be as listed in Table 7-2 below. Alternate piping materials may be utilized on a case-by-
case basis with final approval from Fairfax County Wastewater Collection Division.

Table 7-2: Summary of HVAC Piping Material Guidelines

Condensate

Schedule 40 PVC with DWV fittings

Refrigerant

Type ACR Copper

Exhaust Flue Piping for Gas Fired Equipment

UL Listed and NFPA Compliant Type 316 Stainless Steel
Double Wall Insulated Flue Piping Rated for Expected

Combustion Air Inlet Piping for Gas Fired Equipment

UL Listed and NFPA Compliant Type 316 Stainless Steel
Single Wall Flue Piping
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7.5.4 Insulation Materials

Insulation materials must be listed in Table 7-3 below for the specific systems noted. This table is not
intended to cover every application that may be encountered on a specific project. Alternate insulation
materials may be utilized on a case-by-case basis with final approval from Fairfax County Wastewater
Collection Division:

e |nsulation materials must meet the minimum thickness, density, flame spread, and smoke
developed requirements of the IMC and IECC. Insulation material temperature ratings must
meet or exceed the expected maximum surface temperature of the ductwork or piping.

Table 7-3: Summary of HVAC Insulation Material Guidelines

Condensate and Refrigerant Piping 1-Inch Thick Closed Cell Foam 0.016-Inch Thick Aluminum Jacket for
Exterior Piping and Exposed Interior
Piping within 10-Feet of Finished Floor

Supply, Return, and Outside Air 2-inch Thick Fiberglass Board FSK Vapor Retarder
Ductwork for Air Conditioning Systems |Insulation
— Exposed Rectangular Ductwork

Supply, Return, and Outside Air 2-inch Thick Fiberglass Wrap Insulation | FSK Vapor Retarder
Ductwork for Air Conditioning Systems
— Concealed Round and Rectangular
Ductwork and Exposed Round

Ductwork

Generator Exhaust Piping 4-Inch Thick Pre-Molded Mineral Fiber [0.016-Inch Thick Aluminum Jacket
Insulation

Generator Exhaust Silencer 4-inch Thick Mineral Fiber Wrap 0.016-Inch Thick Aluminum Jacket
Insulation

7.5.5 Motors

Refer to Section 5 for motor requirements.
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Section 8 Plumbing

Plumbing systems must be provided as required by the applicable codes, standards, and regulations of
local, state, federal, and other authorities having jurisdiction. Plumbing systems listed in this section must
be used as minimum requirements based on the type and configuration of the specific pump station.
Confirm final plumbing requirements for each facility with Fairfax County WCD.

8.1 Water Systems

Each pump station must be provided with a potable water connection to supply the facility’s plumbing
fixtures, emergency fixtures, wash down systems, and process water needs.

8.1.1 Backflow Prevention

e Reduced pressure-zone (RPZ) type backflow preventers must be provided for all connections
to potable water mains.

e Facilities which include a combination of potable fixtures (emergency fixtures, toilet lavatory
sinks, etc.), and process/washdown fixtures (seal water systems, chemical dilution,
washdown, etc.) must be provided with two separate backflow preventers to avoid cross-
contamination of the potable fixtures.

e Designate backflow preventers serving potable fixtures as “POTABLE WATER,” and designate
backflow preventers serving process/washdown fixtures as “NONPOTABLE.”

e Double-check valve or double-check detector backflow preventers may be utilized for fire
suppression system connections to potable water mains if allowed by the local jurisdiction.

8.1.2 Non-Potable Water Systems

e Non-potable water may be provided for washdown systems in areas where non-potable
water mains are available.

e Non-potable water may be considered for process water needs such as seal water and
chemical dilution if the water quality is sufficient for the application.

e Connections to non-potable water systems do not require backflow prevention.

e Where non-potable water is utilized, it must not be cross-connected to the potable water
system.

8.2 Drainage Systems

The following drainage guidelines must be incorporated into new pump station designs and existing pump
station renovations/rehabs, to the extent practical.
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8.2.1 Gravity Drainage

Route gravity drainage from toilet rooms, janitor closets, shallow vaults, and general
drainage systems in grade level process areas to the pump station wet well:

Toilet rooms must be provided with a commercial floor drain with nickel-bronze
perforated top and trap primer connection.

Grade level process areas must be provided with heavy duty area type floor drains with a
coated cast iron perforated tops and trap primer connection:

=  H-20 rated drains must be provided in areas where trucks will be backed in to load
equipment.

8.2.2 Pressure Waste Drainage

Drainage for below grade drywells and deep vaults should be routed to sumps in the lowest
level of the drywell or vault.

A drainage sump must be provided in the bottom level of the dry well or vault to collect
washdown water and other incidental drainage:

Duplex float-controlled sump pumps must be used where space is available to pump
water from the dry well sump or vault sump to the wet well in a lead/lag configuration.

The sump and sump pumps must be appropriately sized to handle the expected volume
of water from dewatering and washdown activities. Note that it is not intended for the
general drainage sump pumps to be sized to pump out a flooded dry well or vault.

The sump must be covered with a durable grate that can be easily removed and strong
enough to withstand regular foot traffic and other anticipated loads.

The sump pumps must be readily accessible for regular operation and maintenance
activities. Sump pump must be able to be removed via mechanical equipment and valving
accessible for ease of maintenance.

Sump pumps must all have a check valve, isolation valve, and a union.
Refer to Section 10.6.11.7 for information on the sump control and operation.
Design must have provisions to include spare sump pump for all projects.

Fall protection and railing to be put in place per OSHA standards.

8.2.3 Chemical Area Drainage

Chemical storage and feed rooms must be provided with containment areas which include a
sump to capture chemical waste and washdown:
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®  Utilize manually controlled drop-in or permanently installed chemical resistant sump
pumps for draining chemical area sumps.

®  System must be designed to allow the operator pump out chemical waste to a chemical
containment truck, and pump out clean waste to the sanitary drainage system.

= |f feasible, use a manual valve that has ability to drain back to the wet well or collection
system.
8.2.4 Roof Drainage

e Roof drainage systems for flat roofs must consist of primary scuppers with downspouts, and
secondary scuppers which discharge to a conspicuous location:

= Roof drains with internal rain leader piping are not allowed.

e Roof drainage for sloped roofs must consist of gutters and down spouts. Refer to Section
14.5 for additional information.

8.3 Fixtures and Equipment

Plumbing fixtures listed in this section should be used as minimum requirements based on the type and
configuration of the specific pump station. Confirm final plumbing fixtures and equipment required for
each facility with Fairfax County WCD.

8.3.1 Commercial Plumbing Fixtures

e A toilet room with at least one water closet and one lavatory sink for handwashing can be
considered on a case-by-case basis for rehabilitation projects for existing pump stations. All
bathrooms must have floor drains and should be designed to have freeze protection.

e Facilities with bathrooms must have janitor closets provided with a mop basin, which
includes a service sink faucet with vacuum breaker, wall bracket, and pail hook.

e All wet well/dry well pump stations must be provided with a service/utility sink, which
includes a service sink faucet with vacuum breaker, wall bracket, and pail hook:

" Where a janitor closet with a mop basin is provided, a separate service/utility sink is not
required.

e All plumbing fixtures must be commercial/industrial type.

8.3.2 Emergency Fixtures

e Emergency fixtures must be provided as required by the applicable codes and standards.
e Emergency fixtures must be in accordance with the requirements of ISEA/ANSI Z358.1.
e Emergency fixtures must be supplied with tepid water.
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Provide a minimum of one emergency eyewash for facilities that include diesel fuel
storage/feed systems:

®  Where a potable water supply is not available, portable eyewash stations may be utilized
on a case-by-case basis with approval from Fairfax County Wastewater Collection Division
Safety.

B Portable eyewash stations must be provided with a plug-in heated insulated blanket to
maintain the water solution at tepid temperatures.

Provide a minimum of one combination emergency shower/eyewash unit for facilities, which
include chemical storage/feed systems.

Exterior emergency fixtures must be provided with freeze protection.

Emergency fixtures and hardware must be constructed of stainless steel. Alternate materials
such as PVC should be considered for corrosive area applications.

8.3.3 Wash Down Systems

At least one exterior freeze protected hose bibb or yard hydrant must be provided at all
pump station sites. Hose length and access should be considered when choosing location.
Yard hydrant and hose stations should be designed to provide a minimum 40-50 PSI to be
able to sufficiently wash down equipment.

Wet well/dry well pump stations must be provided with a minimum of one wash hose station
at each level of the pump station.

Hose bibbs, yard hydrants, wall hydrants, and wash hose stations must be
commercial/industrial type:

B |nterior hose stations must be provided with a maximum 50-ft hose and stainless-steel
hose rack.

®  Hoses and hose racks are not required for exterior hose bibbs, wall hydrants, and yard
hydrants unless requested by Fairfax County.

= All hose bibbs, wall hydrants, yard hydrants, and wash hose stations must be provided
with vacuum breakers.

®  Yard Hydrants shall be “Sanitary” type.

8.3.4 Water Heating Systems

Facilities with toilet rooms, janitor closets, and/or service/utility sinks must be provided with
domestic hot water systems:

= Commercial electric tank type water heaters must be provided for all facilities which
require domestic hot water.
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®  ASSE 1070 tempered water mixing valves must be provided for all toilet room lavatory
sinks.

B Commercial electric instantaneous/point-of-use water heaters may be considered for
toilet room lavatory sinks, janitor sinks, and service/utility sinks on a case-by-case basis
with final approval from Fairfax County Wastewater Collection Division.

e Facilities with emergency fixtures must be provided with tepid water systems:
= Commercial electric tank type water heaters must be provided to supply tepid water.

®  Tepid water heaters must be sized to provide a minimum of 15 minutes of continuously
flowing tepid water per ANSI Z358.1:

= Modify duration based on the requirements of the Safety Data Sheets for the specific
hazardous materials to be stored/utilized on site for each application.

®  ASSE 1071 listed tepid water mixing valves specifically designed for emergency fixture
applications must be provided.

= Commercial electric instantaneous/point-of-use water heaters may be considered for
emergency eyewash units on a case-by-case basis with final approval from Fairfax County
Wastewater Collection Division.

e Tepid water and domestic hot water heating systems may be combined provided that the
minimum tepid water flow requirements are maintained.

8.4 Piping System Materials

Table 8-1 summarizes the preferred plumbing piping system materials. Alternate piping materials may be
utilized on a case-by-case basis with final approval from Fairfax County Wastewater Collection Division.

It is noted that potable water systems must not be installed inside wet wells, and that the installation of
protected water piping and non-potable water piping inside wet wells should be avoided where possible.

Table 8-1: Summary of Plumbing Piping Material Guidelines

Interior Plumbing Water Piping Systems — Dry Side of Pump | Type K Copper with Cast Bronze or Wrought Copper, Solder
Station (Potable, Protected, and Non-Potable) — 2 Inches | Type Fittings
and Smaller

Interior Plumbing Water Piping Systems — Dry Side of Pump |Type K Copper Type S-2 Brazed Fittings
Station (Potable, Protected, and Non-Potable) — Larger
than 2-Inches

Interior Plumbing Water Piping Systems — Wet Side of Schedule 80 CPVC with Pressure Fittings
Pump Station (Protected, and Non-Potable) — All Sizes

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 85



Exterior Exposed Plumbing Water Piping Systems (Potable,
Protected, and Non-Potable) — 2 Inches and Smaller

Type K Copper with Cast Bronze or Wrought Copper, Solder
Type Fittings

Exterior Exposed Plumbing Water Piping Systems (Potable,
Protected, and Non-Potable) — Larger than 2-Inches

Type K Copper Type S-2 Brazed Fittings

Below Grade Yard Water Piping Less than 4-Inches

Type K Copper Type S-2 Brazed Fittings

Below Grade Yard Water Piping 4-inches and Larger

Flanged End Ductile Iron Piping with Double Thickness
Cement Lining

Gravity Drainage Systems

Schedule 40 PVC with DWV fittings

Sump Pump Discharge

Schedule 80 PVC with Pressure Fittings

Natural Gas Piping — Above Grade — Sizes 2-Inches and
Smaller with Pressure 2 PSl and Lower

Schedule 40 Black Steel with Malleable Iron Fittings

Natural Gas Piping — Above Grade — Sizes 2-Inches and
Smaller with Pressure Higher than 2 PSI

Schedule 40 Black Steel with Welded Fittings

Natural Gas Piping — Above Grade — Sizes Greater than 2-
Inches

Schedule 40 Black Steel with Welded Fittings

Natural Gas Piping — Below Grade

High Density Polyethylene (HDPE) with Fusion Type Fittings

Compressed Air Piping

Type K Copper with Cast Bronze or Wrought Copper, Solder
Type Fittings

8.5 Insulation Materials

Insulation materials must meet the minimum thickness, density, flame spread, and smoke developed
requirements of the IPC and IECC. Insulation material temperature ratings must meet or exceed the
expected maximum surface temperature of the piping.

Table 8-2 summarizes the preferred plumbing insulation system materials. For exterior-exposed water
piping systems, provide heat tracing in addition to the insulation requirements listed below. This table is
not intended to cover every application that may be encountered on a specific project. Alternate
insulation materials may be utilized on a case-by-case basis with final approval from Fairfax County

Wastewater Collection Division.

Table 8-2: Summary of Plumbing Insulation Material Guidelines

Interior Cold Water Piping
Pipe Insulation

1-Inch Thick Molded Rigid Fiberglass

Kraft Paper Bonded to Aluminum Foil.
Provide 0.016-Inch Thick Aluminum
Jacket for Exterior Piping and Exposed
Interior Piping within 10-Feet of
Finished Floor

Interior Hot Water and Tepid Water

Piping — Less than 1.5-Inche Diameter |Pipe Insulation

1-Inch Thick Molded Rigid Fiberglass

Kraft Paper Bonded to Aluminum Foil.
Provide 0.016-Inch Thick Aluminum
Jacket for Exterior Piping and Exposed
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Interior Piping within 10 Feet of
Finished Floor

Interior Hot Water and Tepid Water
Piping — 1.5-Inche Diameter and
Larger

1.5-Inch Thick Molded Rigid Fiberglass
Pipe Insulation

Kraft Paper Bonded to Aluminum Foil.
Provide 0.016-Inch Thick Aluminum
Jacket for Exterior Piping and Exposed
Interior Piping within 10 Feet of
Finished Floor

Interior Cold Water, Hot Water, and
Tepid Water Piping — Concealed Piping
Fixture Drops within Walls

1/2-Inch Thick Molded Rigid Fiberglass
Pipe Insulation

Kraft Paper Bonded to Aluminum Foil.

Interior Exposed Lavatory Sink Piping

Fully Molded Closed Cell Vinyl
Insulation Kit

N/A

Exterior Exposed Water Piping (Cold,
Hot, and Tepid)

2 Inch Thick Closed Cell Foam

Provide 0.016-Inch Thick Aluminum
Jacket for all Exterior Exposed Water

Piping

Section 9 Fire Protection

The Engineer must review the applicable codes, standards, and regulations of local, state, federal, and
other authorities having jurisdiction and prepare a building code key determination summary memo
during preliminary design. This memo must include a summary of the fire protection requirements for the

facility.

It is noted that the Fairfax County Department of Public Works and Environmental Services Wastewater
Design and Construction Division does not have any internal or insurance underwriter requirements to
provide fire protection systems beyond what is required by the applicable codes and standards.

Applicable Codes for review shall be the current and/or adopted version, but not limited to the following:

e Virginia Construction Code.

e Virginia Statewide Fire Prevention Code.

e Virginia Fire Sprinkler Code.

e Virginia Private Fire Service Main Installation Code.

e Virginia Fire Wall Code.
e NFPA 13 —Standard for the Installation of Sprinkler System.
e NFPA 14 — Standard for the Installation of Standpipe and Hose Systems.

o NFPA 24 —Standard for Installation of Private Fire Service Mains and Their Appurtenances.
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9.1 Fire Hydrants

Fire hydrants must be provided where required by the applicable codes and standards. The Engineer must
consult with the Fire Marshall and/or local Fire Department to confirm final locations and type of hydrants
to be provided. Fire hydrants must be in accordance with the requirements of NFPA 24.

9.2 Fire Extinguishers

Fire extinguishers must be provided where required by the applicable codes and standards. At least one
portable fire extinguisher must be located at each pump station site. Fire extinguishers must be in
accordance with the requirements of NFPA 10.

9.3 Fire Suppression Systems

Fire suppression systems must be provided where required by the applicable codes and standards.
Automatic sprinkler systems are not preferred. Engineer should review alternative methods with Fairfax
County including inert gas systems, foam systems (for fuel and methanol facilities) and water misting
systems (similar to water sprinkler, but smaller droplets) on a case-by-case basis.

If required by code, automatic sprinkler systems must be in accordance with NFPA 13.

9.3.1 Electrical Rooms

When electrical rooms are provided in the pump station, evaluate the following methods to mitigate
potential damage to electrical systems from wet fire suppression systems:

e Design Electrical rooms housing dry-type electrical equipment with a 2-hour fire separation
in accordance with the requirements of NFPA 13 to allow the omission of sprinklers in the
electrical room.

e Clean agent fire suppression systems may be considered for electrical rooms when the
requirements to omit sprinklers cannot be met:

B Clean agent fire suppression systems must be in accordance with NFPA 2001.

e Pre-action dry-type systems may be considered for electrical rooms when the requirements
to omit sprinklers cannot be met, with final approval from Fairfax County Wastewater
Collection Division.

9.4 Fire Alarm Systems

The Engineer must perform a code analysis to determine applicable codes (including NFPA 820) and use-
types for all structures to determine if fire alarm systems are required. Where required, fire alarm systems
must be of an addressable type and in accordance with the requirements of NFPA 72.
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Section 10 Fairfax County Wastewater Collection
Division SCADA Design Standards

10.1 SCADA Standards Purpose

The purpose of the SCADA Design Standards is to provide information and detail intended to establish
uniformity and consistency by any party providing SCADA design services and/or SCADA related
equipment for Fairfax County’s Wastewater Collection Division (WCD). The overall goal is to design a
SCADA system that optimizes secure control of WCD facilities to protect the public health and provide
the best value to the community.

WCD works with and is supported by other Fairfax County groups, most notably the Department of
Information Technology (DIT), and Wastewater Management Information Technology (WWM IT). As
SCADA systems industry wide become more integrated with Information Technology systems, these
groups provide important guidelines of their own that apply to SCADA system design.

These standards cover the design effort of SCADA systems for the collections system and other facilities
maintained by WCD. The purpose of the standards is the provide system design requirements for use
when enhancing or modifying the SCADA system, the end goal of which is a SCADA system that is
consistent for staff to use when operating the system and easy to maintain through clear
documentation and consolidation of hardware.

These design standards provide a minimum baseline for all projects involving new construction or
upgrading of existing process systems to eliminate some of the relatively simple decision making that
occurs nearly every project. However, all users are expected to exercise good judgement and
independent thought when applying the standards. In other words, engineers, designers, SCADA
Integrators, and support staff are solely accountable for the outcome of their work.

10.2 Governance and Change Management of Standards

The purpose of the Governance Standard is to define the people and decision process that will be used to
implement and maintain SCADA System Standards. An effective governance framework provides clear
roles and responsibilities, up-to-date policies and standards for managing process control systems, and
assurance that the policies and standards are being followed.

Formal governance for the management of SCADA Standards ensures that a consistent and appropriate
approach is followed throughout the organization. Without such governance changes or modifications to
the process control systems can be ad-hoc or insufficient and expose the organization to additional
maintenance costs and risk. An effective governance framework provides clear roles and responsibilities,
up-to-date policy and standards for managing process control systems, and assurance that the policies
and standards are being followed.
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The Governance Standard defines and establishes a process control change lifecycle that will ensure
compliance of policies and standards and assist in updating and maintaining them. The governance
process will help Fairfax County’s Wastewater Collection Division (WCD) establish a method of developing
and maintaining consistency.

Establish a Develop Policies and Engure Cgmphanoe Re\new_ a_md Update
Governance Grou Standards with Policies and Policies and
p Standards Standards

10.2.1 Responsibilities

The governance group provides a pivotal role by governing each of the elements of the framework. The
governance group has responsibility for managing SCADA standards; therefore, they are involved in all
the steps of the SCADA change lifecycle.

A clearly defined governance group with well-defined roles and responsibilities is essential to ensure
that SCADA systems are effectively and comprehensively managed. The members should be a blend of
decision-makers and technical experts from appropriate disciplines. This group needs to fit into the
organization's existing governance and reporting structure and have the mandate to enable it to govern
SCADA for the organization at both strategic and operational levels.

Members of the Governance Group may change over time; however, the roles will not. Each
department, group, or skillset must be represented to provide a comprehensive evaluation of SCADA
Processes, Policies and Standards. The Governance Group will be facilitated by a Group Lead. The Group
Lead will manage and facilitate the Group activities.

Department/Group Role Representative

Provides a perspective of what the business needs and
Business has knowledge of projects that are in the planning and Business Operations Manager
implementation stages

Provides insight into the control system, its

SCADA development, and its operation WW Management IT
Provides process-control representation and
Operations capabilities and identifies critical assets and process Instrumentation Supervisor

requirements

Provides perspective on the process, operational

Maintenance . ..
maintenance, and critical assets of the system

Instrumentation Supervisor
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Department/Group Representative

Provides general IT and cybersecurity expertise,
IT . . . . WWM IT/DIT
experience, and integration perspective
Facilitates the governance group and manages grou
Group Lead activities & group ges group Pump Station Branch Chief

It is essential to have each of the functions on the SCADA governance group as they represent the key
perspectives that will ensure a balanced approach to meeting business SCADA needs.

The Group Lead’s primary responsibility is to manage the Governance Group’s activities and
communication. The Lead will do the following:

e Be responsible for scheduling and conducting review meetings,

e Provide an agenda and facilitate discussion during meetings,

e Collect and distribute all Standards change or initiation requests,

e Manage control documents,

e Distribute changes to the Standards to the appropriate individual(s) for implementation,
e Elevate Non-Compliance to the appropriate person responsible,

e Keep the Executive Team Members up-to-date on the Group activities

10.2.2 Review and Approval

The Governance Group will meet beginning in October 2025. After the initial Standards implementation
and initial progress review the Group will determine the frequency of meetings to follow.

Revisions, updates, and improvements to the SCADA Standards are governed by a formal review and
approval process designed to ensure consistency, accuracy, and alignment with operational needs. Any
operations or maintenance supervisor, superintendent, or Governance Group member may initiate a
proposed revision by completing the official Control System Standards Revision Request Form. If the
initiator is not a member of the Governance Group, the form must be sponsored and submitted by a
Group member.

Once submitted to the Governance Group Lead, the request is reviewed for completeness and validity. If
the form is found to be incomplete or invalid, the Group Lead will notify the initiator that the request is
not approved and will need to be revised or withdrawn. For valid requests, the Group Lead will
distribute the request to Governance Group members and any relevant stakeholders. A minimum of two
weeks is provided for review prior to the next scheduled Governance Group meeting. During this
meeting, the initiator may be invited to discuss or clarify the request. If additional information is
necessary, the Group Lead will return the request to the initiator with comments and a request for
resubmittal.

Following the review, the Governance Group will collectively determine whether the request is
approved, approved with modifications, or not approved. The final decision will be reached through
group consensus or majority agreement and communicated to the initiator by the Governance Group

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 91



Lead. In exceptional cases where immediate action is required, the Group Lead may convene an ad hoc
meeting with available Governance Group members. Any decision regarding urgent implementation—
whether to approve for immediate implementation, approve for standard implementation, or reject—
must be made collectively by the Governance Group, with input from an Executive Team Member as
appropriate. No single individual may authorize immediate implementation without group agreement. If
immediate implementation is approved, a waiver or expedited revision may be documented and put
into effect pending formal publication.

10.2.3 Distribution

Once a revision is approved, or approved with modifications, the changes are incorporated into the
relevant section or sections of the SCADA Standards within thirty days. Revisions are published as
complete sections in PDF format and stored on the organization’s internal file servers. The internal
repository includes both the current version, which is used for all internal operations and external
design contracts, and a complete archive of all previous versions for reference and record-keeping.

The current version is considered the authoritative source and must be used for all applicable design
and operational activities involving consultants, vendors, and internal project teams.

10.2.4 Document Change Procedure

All modifications to the SCADA Standards are managed through a structured change procedure to
maintain version control and ensure traceability. The process begins with the submission of a completed
revision request form, which includes a clear explanation of the proposed change and the rationale
behind it. Once submitted, the request undergoes a review and approval process led by the Governance
Group.

If the request is approved, with or without modifications, the corresponding section of the standard is
revised, reviewed for consistency, and formally published in its updated form. The revised section is
issued in PDF format and published to the internal file system within thirty days of approval. Each new
version is assigned a unique identifier and date to distinguish it from prior revisions. The current version
is used as the official reference, while previous versions are retained in the archive for documentation
and compliance.

For requests deemed urgent, interim changes may be authorized through waivers or accelerated
updates. An urgent request would be one that may require considerable rework if not implemented, or
a request for cybersecurity implementation that may affect more than one ongoing project. These are
documented and monitored until they can be formally incorporated into the next scheduled revision
cycle.

Table 10-1: Standard Revisions

1 July, 2025 First Draft
2 July, 2025 Second Draft (Internal)
3 July, 2025 Third Draft, Submittal.
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4 September, 2025 Final Submittal

10.3 SCADA Standards Overview

SCADA design standards provide requirements for design activities. They cover the following areas:
e Naming Convention
®  Loop numbering
B Asset and equipment tagging

B Programmable Logic Controller (PLC) and Human-Machine Interface (HMI) tagging
(intended for system integration activities not covered in SCADA design standards)

e Design Engineering

®  Project planning

W(CD sites and facilities

B Design document requirements

®  Security, cybersecurity and communications

B Equipment control and monitoring requirements
®  Hardware design

®  Software design

= Resiliency requirements

Other than consistency of tagging throughout a project, these design standards do not provide any
guidance on system integration, which is covered by other WCD standards. The SCADA design standards
also do not provide construction specifications for use in a design project. These should be developed
following an engineering firm’s internal procedures. A contracting firm performing work on WCD
facilities must adhere to these standards, which should be incorporated into project specifications
directly by reference. However, the primary responsibility for directing the contractor’s efforts rests
with the Design Engineer. Project Drawings and Specifications should directly reflect and incorporate the
requirements within these SCADA standards, so the contractor is provided with clear direction.
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10.3.1 Usage Guidelines

The SCADA standards are for use by any party designing or enhancing WCD SCADA systems, including for
a facility being added to the system or a renovation of an existing facility that affects SCADA or the
treatment process being monitored.

Importantly, this SCADA standard is developed to fit within DIT policies, procedures, and guidelines.
While DIT policies do not address the particulars of SCADA system design, DIT policies apply to every
modification of the SCADA system. Obtain DIT policies at the initiation of any design process. In the
event of any perceived conflict between this standard and DIT policies, procedures, or guidelines,
current DIT policies will govern. Discuss any such situation with WCD project management for
resolution.

SCADA standards are mandatory and are expected to be used regardless of the type of project. Any
deviations from the standards in a design must be discussed with and approved in writing by WCD and,
if applicable, DIT.

10.3.2 Glossary

WCD Wastewater Collection Division of Fairfax County

DIT Department of Information Technology of Fairfax County

WWM IT Wastewater Management Information Technology

Ccc Customer Communications Center

SCADA Supervisory Control and Data Acquisition. The top-end control system for

remote monitored sites comprised of hosts, multiple workstations, peripherals,
front-end processors, and is the user interface for monitoring and control,
trending, report generation, and other functions commonly provided in a
human-machine interface for SCADA.

HMI A Human-Machine Interface or HMlI is the term used to describe the apparatus
which presents process data to a human operator, and through which the
human operator controls the process. Normally used by an Operator to monitor
and control the process.
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Inputs

Interlock

Local

LED

Remote — Auto

Remote — Manual

Bumpless Transfer

oIT

MCC

MTW
FRP

Motor Starter

Signals or data received by the system.

Disables or provides protection of a device or piece of equipment. Typically
interlocks describe physical components that are normally built into the
equipment; independent of the PLC.

Control mode independent of the SCADA system where control is performed in
the field.

Light-Emitting Diode

Computer software control mode of the SCADA system. Control is automatically
performed based on software control logic residing in the PLC.

Computer software control mode of the SCADA system where all control
functions are initiated by the operator.

When transitioning between local / remote or manual / auto modes, bumpless
transfer means the switch occurs without a change by the controlled
equipment. For instance, a valve is moved to 35% open in local, then placed in
remote. The valve should then be in remote manual mode, and the SCADA
setpoint should be synchronized to 35% so the valve holds still until moved by
the operator. If placed from manual to auto, the same concept applies: the
automatic system should start at 35% if possible (achieved by synchronizing the
PID loop manual state). When transitioning from auto to manual, the manual
setpoint again should mimic the actual device state (not the auto system
output) for bumpless transfer. Some automatic modes (feedforward, for
instance) are not bumpless by their nature. Some local/remote transitions
(Hand-Off-Auto) are also not bumpless, as the equipment will turn off prior to
getting to the remote state.

Operator Interface Terminal, a small panel-mounted touchscreen that usually
provides limited information and control.

Motor Control Center, a central enclosure to control electric motors in a central
location. It consists of multiple enclosed sections having a common power bus
and with each section containing a motor starter, fuses or circuit breaker, and
power disconnect. A motor control center can also include push buttons,
indicator lights, variable-frequency drives, and metering equipment.

Machine Tool Wire
Fiberglass-reinforced plastic

A three-phase device used to safely start a motor.

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 95



VFD

OWS

Thick Client

Thin Client

PLC

P&ID

ATS

UPS

S|

Variable Frequency Drive, a device used to vary the speed of a motor.

Operator Workstations. General term for a computer used to monitor and
control the process.

A thick client is a system that can be connected to the server even without the
network. Thick clients are not dependent on the server's applications. They have
their own operating system and software applications.

A thin client is a computer system that runs on a server-based computing
environment. They work by connecting to a remote server-based environment,
where most applications and data are stored. The server performs most of the
tasks like computations and calculations.

Programmable Logic Controller. A digital computer used for automation of
industrial processes. Most PLCs are modular in nature with the ability to add
additional I/O and specialty cards for expansion. Also refers to newer
programmable automation controllers (PACs)

Process and Instrumentation Diagram. A diagram which shows the
interconnection of process equipment and the instrumentation used to control
the process. The instrument symbols used in these drawings are generally based
on the International Society of Automation (ISA) Standard, S5.1.

Automatic Transfer Switch, an electrical device used to monitor incoming power
and switch to backup power if a power outage occurs.

Uninterruptible Power Supply. A continuous power supply or battery backup
which maintains a continuous supply of electric power to connected equipment
by supplying power from a separate source when utility power is not available.

SCADA Integrator, here used to denote any person or company that performs
configuration or programming work on PLCs, HMls, or other control hardware
and software for a facility.
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FAT Factory Acceptance Testing. Testing performed to verify entire hardware and
software system is functioning as a complete integrated system prior to
installation in the field. It is first performed unwitnessed at the SCADA
Integrator location then, upon completion, replicated in the presence of WCD,
the Engineer, and any other relevant groups.

10.4 Equipment and SCADA Tag Naming

10.4.1 Introduction

This section defines guideline requirements for WCD’s Instrument, Equipment, and SCADA Tag Naming
Conventions.

The purpose of this convention is to advance consistent application of instrument, equipment and
SCADA tagging throughout WCD facilities. Consistent use of naming conventions for the facility’s
documentation and programming will result in a more user-friendly and understandable system for
maintenance and operations staff.

Three conventions are provided in this section: Equipment and Instrument Tag, a convention for HMI
machine naming, a convention to name graphic files for the HMI system, and SCADA PLC and HMI Tag
conventions. Each tag convention is a specific combination of consistently applied components (i.e.
abbreviations and descriptions). There are four tag convention components presented in this section:
Facility Names, Equipment Codes, Loop Number, and Function Codes.

The instrument tag naming provided in this section are examples of the tag convention components and
general approach that will be used with all naming conventions.
10.4.2 Loop Numbering

Loop numbering applies to all items connected to SCADA or control systems and is to be implemented for
each station within WCD system. Because most of the facilities within WCD’s SCADA system are similar,
the use of standard loop numbering will provide for consistency and lower development time as a
standard control system is implemented across all similar stations.

Implement the following loop numbering system during design and implementation:

Table 10-2: Loop Numbering System

Grinder 100

Bar Screen 110

Influent Gates 120

Wet Well Level (including continuous and point level) 200
Pump Suction Valves 210

Main Sewage Pumps 250
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Check Valves 260
Station Effluent Flow 280
Discharge Pressure 290
Effluent Gates / Valves 300
Seal Water System 400
Generator and Associated Fuel Systems 500
ATS 510

UPS 520

Air Compressor 600

Air Pressure 610

Surge Suppression System 700
Sump Pump 800

Gas Monitoring System 900
Odor Control System 910
Odor Control Chemicals 920
Supply Air Fan 950
Exhaust Air Fan 960

Implement loop numbers for multiple pieces of equipment by appending a dash and a single numerical
digit. For example, the loop numbers for multiple main pumps would be 250-1, 250-2, 250-3, etc.

10.4.3 Asset Tagging

Match asset tagging with the conventions used in the County’s asset management software. As of Draft
Version 3.0 of this document, this software is in transition, so obtain guidance from the County project
manager regarding how to apply asset tagging for a project.

10.4.4 Equipment and Instrument Tagging

Equipment tagging follows the convention:

Facility _Equip_Loop Number
Examples:
ARCT_P_250 would be a main sewage pump at Arcturus.

KEEN_PSH_700 would be a high pressure read on a surge suppression system for the Keene station.

WILY_LSL_500 would be a low level fuel switch on a generator at Wiley.
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The loop numbers may be found in Table 10-3. Facility abbreviations and equipment codes are provided

in the tables below:

Table 10-3: Facility Name and Abbreviations

McMath (Existing Facility) Headquarters MCMO
McMath (New Facility) Headquarters — Under Construction MCMH
Noman Cole WPCP Pollution Control Facility NMCL
50/66 Main Pump Station MAIN
Accotink Pump Station ACCO
Arcturus Pump Station ARCT
Barcroft | Pump Station BAR1
Barcroft Il Pump Station BAR2
Belleview Pump Station BELL
Braddock Pump Station BRAD
Savile Lane Pump Station SAVL
Carter Pump Station CART
Clifton Pump & Haul CLIF
Covanta Tank Water Reuse cov
Dead Run Pump Station DEAD
Difficult Run Pump Station DIFF
Down Crest Pump Station DOWN
Edgewater Pump Station EDGE
Fairfax Pump Station FAIR
Freund House (Dogue Run) Pump Station FRND
F Street Pump Station FSTR
Giles Run Pump Station GILE
GMU Pump Station GMU
Gunston Commerce Center Pump Station GUPS
Gunston Pump and Haul Pump & Haul GUPH
Highridge Pump Station HIRG
Holmes Pump Station HOLM
Hunter Estates Pump Station HUNT
Huntington Levee Stormwater HNLV
Jefferson Avenue Pump Station JEFF
Jermantown Pump Station JERM
Jones Point Pump Station JONS
Keene Mill Pump Station KEEN
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Lakevale Estates Pump Station LAKE
Langley Court Pump Station LNCT
Langley Oaks Pump Station LNOK

Langley School Pump Station LNSC
Lee High Village | Pump Station LEH1
Lee High Village Il Pump Station LEH2

Little Hunting Creek Pump Station LTHN
Little Vienna Pump Station LTVN

LLV Odor Control Odor Control LLVO
Long Branch Pump Station LNBR
Lorton Road Pump Station LORD
Lorton Valley Pump Station LORV

Merrywood Pump Station MYWD
Mt. Vernon Pump Station MTVN
New Alexandria Stormwater Stormwater NAX1
New Alexandria Tide Gate Stormwater NAX2
Oak Marr Pump Station OKMR
Ordway Road Pump Station ORWY
Oxford Pump Station OXFD
Pender Pump Station PNDR
Penderbrook Pump Station PDBR
Pike Branch Pump Station PKBR
Piney Branch Pump Station PNBR
Piney | Pump Station PIN1
Ravenwood Pump Station RNWD
Rivertowers Pump Station RVTW
Riverwood Pump Station RVWD
Saville Lane Pump Station SVLN
Spring Hill Pump Station SPHL
Tysons Dodge Pump Station TYDG
Tysons West Pump Station TYSW
Washington Woods Pump Station WSWD
Waynewood 1 Pump Station WYW1
Waynewood 2 Pump Station WYW?2
Weid Pump Station WEID
Wellington | Pump Station WEL1
Wellington Il Pump Station WEL2
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Wesley House Pump Station WSLY
Wiley Pump & Haul WILY
Yacht Haven Pump Station YTHV

Table 10-4: Equipment Codes

Grinder GR
Bar Screen BS
Main Sewage Pumps P
Valve
Gate G
Check Valve cv
Solenoid Valve SV
Air Compressor AC
Sump Pump S
Tank T
Chemical Pump p
Fan F
Generator GEN
ATS ATS
UPS UPS
Surge Suppression System SS
VFD VFD
Level Transmitter LIT
Low Low Level Switch LSLL
Low Level Switch LSL
High Level Switch LSH
High High Level Switch LSHH
Flow Meter FIT
Low Flow Switch FSL
Pressure Transmitter PIT
Low Pressure Switch PSL
High Pressure Switch PSH
Gas Monitoring Transmitter AIT
Low Gas Level (Oxygen) ASL
Low Low Gas Level ASLL
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High Gas Level ASH
High High Gas Level ASHH
Low Temperature TSL
Low Low Temperature TSLL
High Temperature TSH
High High Temperature TSHH

10.4.5 PLC Tags

Match PLC tagnames with HMI tagnames in all cases. See the HMI Tags section.

10.4.6 HMI Tags

HMI blocks developed in the iFIX PDB should be consistent and easy to understand given the system.
Follow the following tagging convention:

Facility _Equip_Loop Number_Function

Facility codes and loop numbers follow Table 10-1 and Table 10-2, respectively. The Equipment Codes
and Function Codes are provided in the following tables. The intent is that if the facility was designed so
that equipment names match the format provided in Section 10.4.4 above, the HMI tags will match that
exactly, with the addition of the function code providing for different signals and tags associated with
each piece of equipment. The function codes are provided below:

Table 10-5: Function Codes

Remote Status P, GR, F,V, G, GEN REMOTE
Running Status P, GR, AC, S, F, GEN RUNNING
Lifetime Run Time P, GR, AC, S, F, GEN RT
Yesterday’s Run Time P, GR, AC, S, F, GEN YRT
Today’s Run Time P, GR, AC, S, F, GEN TRT
Lifetime Flow Total FIT FTOT
Yesterday’s Flow Total FIT YFTOT
Today’s Flow Total FIT TFTOT
Speed Feedback P, F SPEED
Speed Output P, F SPEEDOUT
Speed Setpoint P, F SPEEDSP
Minimum Speed Setpoint P, F MINSPEEDSP
Speed Deviation Setpoint P, F DEVSPEEDSP
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Speed Deviation Alarm P, F DEV
Motor Overload P, GR, AC, F OVERLOAD
VFD Fault P, F VFDFAULT
Auto Status P,GR,F,V,G AUTO
Auto Command P,GR,F,V,G AUTOCMD
Manual Command P,GR,F, V,G MANCMD
Run Command P, GR, F RUNCMD
Stop Command P, GR, F STOPCMD
Fail to Run P, GR, F FTRALARM
Interlocked Status P,GR,F,V,G INTERLOCKED
Opened Status V,CV, G OPENED
Closed Status V,CV, G CLOSED
Open Command V,G OPENCMD
Close Command V,G CLOSECMD
Open Output V,G OPENOUT
Close Output V,G CLOSEOUT
Fail to Open V,G FTOALARM
Fail to Close V,G FTCALARM
Position Feedback V, G POSITION
Position Setpoint V, G POSSP
Position Output V, G POSOUT
Position Deviation Alarm V,G DEVALARM
High Alarm LIT, FIT, PIT, AIT, LSH, FSH, PSH, ASH HALARM
High High Alarm LIT, FIT, PIT, AIT, LSHH, FSHH, PSHH, ASHH HHALARM
Low Alarm LIT, FIT, PIT, AIT, LSL, FSL, PSL, ASL LALARM
Low Low Alarm LIT, FIT, PIT, AIT, LSLL, FSLL, PSLL, ASLL LLALARM
High Alarm Setpoint LIT, FIT, PIT, AIT HSP
High High Alarm Setpoint LIT, FIT, PIT, AIT HHSP
Low Alarm Setpoint LIT, FIT, PIT, AIT LSP
Low Low Alarm Setpoint LIT, FIT, PIT, AIT LLSP
Out of Range LIT, FIT, PIT, AIT OOR
I/O Error LIT, FIT, PIT, AIT IOERR
Equipment Hand Switch All HS
Equipment Push Button All HS
Alarm All ALARM
Reset Alarms All RESET
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10.4.6.1 Examples:

KEEN_P_250 2 AUTOCMD

This would represent a pump with loop number 250 (second pump), and the bit to place the pump in
auto. The bit signifying that the pump is indeed in auto (as in, not prevented from that state by a switch
position, for instance), would be KEEN_P_250_2 AUTO.

WASH_LIT 200 HSP

This would represent a level transmitter with loop number 200, and the high setpoint to trigger an
alarm. Meanwhile the associated alarm itself would be WASH_LIT_200_HALARM.

10.4.7 HMI Machine Naming Convention

When naming HMI machines on the network, they should be easily findable so that the proper machine
can be accessed. Use the following format:

AAA_BBBB_CCCD_EE

AAA: Organization (as per Table 10-5)

BBBB: Location Code (as per Table 10-2)

CCC: Type (as per Table 10-6)

D: Machine Identifier (a sequential number by location)
EE: Function Identifier (as per Table 10-7)

Using this system, the second HMI server located at the new McMath facility would have the name
WCD_MCMH_SVR2_SS.
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Table 10-6: Organization Codes

WCD WCD
Noman Cole WPCP NMC

Table 10-7: HMI Type Codes

Workstation WST
Server SVR
Thin Client THN
Tablet TAB
Cell Phone PHN

Table 10-8: HMI Function Identifier Codes

SCADA Server SS
Historian Server HS
Application Server AS
File Server FS
License Server LIC
Development Server / Engineering Workstation DEV
Domain Controller DC
RDS Server RDS
Laptop LP
Thin Client THN
Thick Client CLl

10.4.8 HMI Graphic File Naming

HMI graphic files must follow the convention below to make the desired graphic easy to find and open

when editing.

AAA_BBBB_CCC_DDD

AAA: Organization (as per Table 10-5)
BBBB: Station (as per Table 10-2)
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CCC: Station Area (as per Table 10-8)
DDD: Display Type (as per Table 10-9)

Using this system, WCD_KEEN_PMP_PRO would be a process screen showing pumping systems at the
Keene facility. Meanwhile WCD_KEEN_PMP_OVR would be an overview of the station focused on
pumping, and WCD_KEEN_VFD_DET would show detailed information obtained from a VFD at the Keene
facility.

Table 10-9: Station Area for Graphic Screen Name

Main Process PMP
Generator GEN
VFD Info VFD

Table 10-10: Display Types for Graphic Screen Name

Overview OVR
Process PRO
Detail Screen DET
Trend TRN
Popup POP

10.5 SCADA Hardware and Software Preferred Products
10.5.1 PLCs

Fairfax County has standardized on the Modicon M340 PLC platform from Schneider Electric. No “or
equal” or substitutions are permitted.

10.5.2 Backup Pump Controls
Simple Pump Stations (1 - 2 pumps)

Fairfax County has standardized on the Zelio Logic SR2/SR3 compact smart relay, with integral display,
from Schneider Electric. No “or equal” or substitutions are permitted.

Complex Pump Station (3+ pumps)

Fairfax County has standardized on the Modicon M340 PLC platform from Schneider Electric. No “or
equal” or substitutions are permitted.
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10.5.3 Operator Interface Terminals

Fairfax County has standardized on the Modicon Harmony GTO series platform from Schneider Electric.
No “or equal” or substitutions are permitted.

10.5.4 Alarm Autodialers

Fairfax County has standardized on the Antx Aquavx Scout. No “or equal” or substitutions are permitted.
Provide each alarm dialer with a 4G cellular modem, backup battery, and antenna. See Section 10.6.14,
“Alarm Notification” for more information on the function of the autodialer.

|II

10.5.5 Server Computers

Server computers are not provided as part of a typical project.

Hardware

If SCADA servers are being furnished, consult directly with WWM IT and DIT to obtain server
specifications. These servers are rack-mounted and work within the SCADA architecture. The following
servers are part of the architecture:

= Virtual Machine hosts

®  File and backup storage

= Historian host

®  Secondary historical databases

®  Servers for SCADA thin client information and licensing
Virtual Machine Software

Virtual machines are software-based computers where several can be configured to run on a single
hardware server, saving computing resources and providing flexibility in backup and restoration. A
typical project will not modify the number or function of the virtual machines in WCD’s SCADA system,
but the SCADA Integrator will normally provide iFIX configuration files to be loaded on the SCADA
servers. Virtual machines are used for the following functions:

®  Domain Controllers

= SCADA HMl servers

= SCADA License servers
Server Operating System

Servers (either hardware or virtual) will run a recent version of Microsoft Windows Server operating
system. Consult with WWM IT and DIT if providing a server to obtain the latest standard.

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 107



10.5.6 Work Station Computers

A workstation is a full-fledge computer similar to a home desktop machine. They run a Windows-based
operating system and may be used to run any software. Workstation computers are not often provided
as part of a typical project. They are used in several ways as part of the SCADA system:

= At the McMatbh facility, workstations are used to develop iFIX graphics and database.
® At CCC, workstations are used as thick clients to permit monitoring of the system.

Hardware

A workstation machine will not typically be provided as part of a project. If a desktop machine is being
provided, consult directly with WWM IT and DIT to obtain specifications for the computer. Typical
workstation hardware will be a tower or mini-tower computer with a monitor, mouse and keyboard,
running a recent version of Windows Pro operating system.

Workstation Operating System

Workstations will run a recent version of Microsoft Windows Pro operating system. Consult with WWM
IT and DIT if providing a server to obtain the latest standard.

10.5.7 Zero Clients

Zero clients are simple, low-cost computing machines with no software loaded on them and only a
simple configuration. The zero client (hardware) acts as a thin client (function) in connecting to a
terminal server, and it displays the information from the server without doing any local functions
beyond providing a keyboard, mouse, and monitor. The simplest way to think of a thin client is
equivalent to a computer with only web browser loaded on it. It isn’t possible to load other software on
a zero client. This has advantages in that there is little to attack on a zero client when considering
cybersecurity. Plus, if a zero client fails, there is no software to load — only a simple configuration
needed for a replacement, which often just takes minutes.

Hardware

Zero clients are used throughout the McMath facility as an operator interface for the iFIX HMI system.
Some remote facilities will use a zero client to provide a local operator interface at a desk. If specifying a
zero client for a project, consult directly with WWM IT and DIT. A typical zero client hardware would be
a 10Zig 7048 series, Dell Wyse Zero, or similar.

Zero Client Operating System

Zero clients do not have a traditional operating system. They have a minimal configuration that points
them to a terminal server. No specification is needed for this item.
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10.5.8 SCADA HMI Software

iFIX SCADA HMI software is active at WCD’s headquarters. The software also runs on ‘thick’ clients at
that facility and at CCC. If implementing a SCADA HMI system at a remote facility, a “thin client” iFIX
Terminal Server HMI software license is needed. Specify any SCADA interface at a site as a zero client,
interfacing with the terminal servers for iFIX terminal server at the McMath facility.

Consult directly with WWM IT regarding the version of iFIX that is currently running at McMath and
specify a thin client license to interface with that version.

10.5.9 Support Software

Backup Software

Backup software is not specified for a typical project. The main HMI and historical servers are backed up
by WWM IT.

Data Historian

There are two data historians in the system: one primary historian that collects data directly from iFIX.
This is the GE Proficy Historian, which accesses the iFIX database directly. The secondary historian is a
Microsoft SQL Server historian, collecting data solely for the generation of reports for enterprise users.

IN a project, require the Sl to provide a list of anticipated variables for data collection in the control
description specification, directing the SCADA Integrator to finalize and provide this list to WCD and
WWM IT for implementation at the iFIX system.

PLC Programming Software

Do not specify PLC programming software if specifying the WCD-standard Schneider Electric M340 PLC.
WCD already owns the Ecostruxure Control Expert software. Before providing any other non-standard
equipment, consult with WCD for direction on hardware and software needed.

10.5.10 Ethernet Switches
Main PLC Enclosure Switch

IM

Use a Cisco IE-3000 series Layer 3 switch with Network Advantage license. No “or equal” or substitutions
are permitted. Further non-vendor switches in this area may be Cisco 1-3000 series Layer 2.

Vendor Enclosure Switch

|II

Use a Cisco IE-2000 series, Layer 2. No “or equal” or substitutions are permitted.
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10.5.11 Panel-Mounted Devices

Power Supplies

24V power supplies are a common feature of control panels. Provide redundant 24V power supplies
from Phoenix Contact, Sola, or Puls.

UPS

|II

All UPS systems must be Phoenix Contact QUINT series systems. No “or equal” or substitutions are

permitted.

Relays

Relays are to be ice-cube type, with indicator for when the coil is energized.
Use designer standard specifications for the following items:

®  Meters and Indicators

B |ndicating Lights

®  Switches and Pushbuttons
®  |ntrinsically Safe Barriers
= Surge suppressors

= [solators

®  Signal Conditioners

10.6 Design Engineering Guidelines

10.6.1 Introduction

The SCADA system supports WCD’s operations. These Design Engineering guidelines are intended to
implement a sustainable, reliable, and secure SCADA system capable of supporting:

B QOperation assisted by real-time software

= QOperational compliance data collection and reporting
= Data integration with Business systems

®  New and emerging technologies

The primary function of the SCADA system is to provide a cohesive, real-time interface allowing
operators to interact with process operations under various operating conditions. A secondary function
is to automate time-consuming and /or routine tasks. Associated goals of SCADA design include:
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®  Standardize hardware and software to minimize spare part inventory, the need for extra
training, and the need for managing and maintaining multiple versions of software and licenses.

B Automate tasks to keep the number of required operator interventions per day to a minimum.

B Bring in as much readily available information and data into the control system to maximize
analytical and diagnostic opportunities.

10.6.2 Project Planning

Within any typical planning process for a WCD facility, the SCADA and control system design will need to
be coordinated within a larger project. Coordinate the design with other disciplines and mechanical
process design as with any project. In addition, coordinate with WCD to establish any special
requirements the project may have for SCADA design and to demonstrate understanding of how these
standards will be applied for the work.

10.6.2.1 Project Tasks and Flow

Prepare a task list that includes time for quality and standard review by the appropriate staff. The
person assigned for overall QA/QC reviews must be identified at the beginning of the project so that
they are aware of the project schedule and deliverables.

As a part of the planning process, prepare a schedule with the deliverables required and the level of
effort needed to complete each task. Submit documents and reports at different stages of completion
(i.e., preliminary design, 30% design, 90%, etc.). WCD will require time to review and comment on the
documents, so allow sufficient time to prepare written responses to the comments from reviewers.
When responding to review comments, make necessary changes within the overall project schedule.

Use a Gantt chart schedule to show implementation tasks, milestones, the critical path, task durations,
task dependencies and resources. Update the schedule and disseminate it to all concerned parties
monthly. Use this schedule as the primary basis for coordination.
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Project Kickoff Meeting

Hold a kickoff meeting with WCD either in person or over videoconference, based on the size and
complexity of the project. This first meeting is critical in setting project expectations and coordinating
the entire team. In the meeting, review scope, schedule, and the engineer’s understanding of design
requirements including WCD standards.

Project Coordination Meetings

Project progress meetings should be held for each project. The frequency of these meetings should not
be less than monthly but could be more frequent at the discretion of WCD. An agenda should be
provided to all concerned parties three days prior to each meeting. The meetings should include
attendance by a representative of the WWM IT Group and other departments with coordination needs.
Coordination with the WWM IT Group and other contractors shall be a required agenda item at each
meeting. Meeting minutes should be provided by the Design Engineer within 7 days after each meeting.

Design Coordination Requirements

The WCD SCADA System serves a critical business function. Therefore, changes to the SCADA system
shall be coordinated with a number of WCD departments and other contractors. All work on the SCADA
system shall be coordinated with appropriate WCD departments and designated staff. Coordination
includes, but is not limited to:

®  Coordination of GE iFIX programming/configuration, commissioning, testing, and startup with
WCD and WWM IT.

®  Coordination of work involving cyber security and SCADA communications with DIT and WWM
IT.

B Coordination of work involving existing field instrumentation and remote SCADA site PLCs with
WCD and WWM IT.

= Coordination of work that could affect water distribution system, collection system, or
stormwater collection system operation with WCD.

At project kickoff, the Design Engineer shall identify resource and coordination requirements with WCD
to highlight what coordination must take place and to identify project risks if such coordination does not
take place adequately.

Design work should state milestones expressed in days after the project start date that infer when
relevant WCD departments will need to provide resources. Construction work should include a schedule
disseminated to all concerned parties once per month to permit management of staff scheduling and
loading within WCD; the construction schedule must show where WCD involvement will be required
(e.g. startup, testing, etc.).
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10.6.3 Project Deliverables

There are three usual types of deliverables for a design project: an engineering report, the project
drawings, and specifications. The drawings and specifications become the set of contract documents for
each project. The contract documents contain information for implementing the control system design
and serve as the basis for system integration.

This section provides an overview of the different documentation, types of drawings that can be
developed, and an overview of each specification section and when to use it. It is important to note that
every project is unique and, depending on the project requirements, the Design Engineer may only
require a few of the drawings or specifications listed below in the design package or may be able to
show all the information described in the drawings below in just one or two drawings or documents.

This section is presented in general terms to allow the Design Engineer some latitude in meeting specific
project requirements. The engineer must get prior approval from WCD before applying any designs that
do not comply with these standards.

10.6.3.1 Preliminary Engineering Report

Prepare and submit a Preliminary Engineering Report (PER) for approval by WCD. The approved PER will
be the basis throughout the SCADA design to ensure that the design and all required tasks are done as
per WCD requirements.

PER SCADA Contents

e [Introduction

Design Criteria
®  Codes and Standards

e Existing Conditions / System Assessment

e Data and Historian Strategy

e Operator and Maintenance Considerations

e Preliminary Cost Estimate and Budget Guidance
e Preliminary Schedule / Milestones

e Risk Assessment / Constraints / Assumptions

e Proposed System Architecture

e Control Panels

®  Human Machine Interface

e Communications

e Cybersecurity Considerations

e Key Instrumentation for System Monitoring
e Control Strategies
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e Process and Instrumentation Diagrams

e Control Hierarchy and Philosophy

e Backup Power (UPS) and Reliability Consideration
e Preliminary Start-up and Cut-in Plans

10.6.3.2 Drawings and Formats
Use the following sequence for types of drawings:

e Legend, Symbols, and General Notes.

e Process and Instrumentation Diagrams.

e SCADA System Architecture / Network and Communication Diagrams.
e Control Panel Layout Drawings.

e |/O Schematic Diagrams.

e Instrument Mounting Detail Drawings.

Process and Instrumentation Diagrams

Also called “Piping and Instrumentation Diagrams,” produce Process and Instrumentation Diagrams
(P&IDs) for construction bidding documents. The P&IDs are required to show all piping, valves,
equipment, instruments, controls, all input/output (1/0) points with their names, surge suppressors and
all required interlocks.

Present all tankage, piping, and equipment in an arrangement similar to that of the actual facility. Show
all functions, including those in the SCADA system. Because the P&ID details both the field equipment
functions and those included in SCADA, show the P&IDs in three horizontal sections. The bottom section
details all process equipment and field instrumentation; the middle section details the instrument
functions located in local control panels and motor controllers; and the top section details the inputs
and outputs for the SCADA. The intent is to facilitate the interface between the SCADA and other
design/construction packages. Follow the International Society of Automation (ISA) publication ISA-S5.1,
Instrument Symbols and Identification.

The P&ID drawings show all control signals and equipment across disciplines including panels from
which signals originate, are routed, or terminate. Control signals correspond to electrical wiring such
that number, type, and routing can be determined and verified.

In addition to the above, show the following on P&IDs:

e Power Sources — Instruments and vendor control panels shall be shown with the appropriate
power source as defined by the symbology on the legend sheets. Potential types of power
sources are an Uninterruptable Power Supply (UPS) system, a 120V or 24V power feed from
a control panel, or a power feed from an electrical power distribution panel.

e Remote vs. Integrally Mounted Displays and Controls — P&IDs shall clearly indicate which
instruments and valves have their displays and controls locally mounted at the device versus
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a remote location. All instruments and equipment shall have displays and controls that are
accessible to an operator or technician.

e Types of Wiring —Some instruments are provided with their own power and communication
cables while others need to be wired by the electrical subcontractor. The P&IDs should
indicate these differences with different line type symbology to clearly indicate to the
contractor how each instrument is wired.

e Vendor Control Panels — In addition to the primary SCADA system, there may be other
control panels provided with the major mechanical equipment. These are referred to as
vendor control panels. It is important that vendor control panels are differentiated within
the P&IDs using a note that states which Division # (i.e., “discipline”) is providing it. Any
vendor panels shown on the P&IDs need to be coordinated with the appropriate
specification section to ensure that the signals to the SCADA or control system,
communication medium, and panel devices are all properly coordinated.

e Fail-Safe Wiring — Each digital input to the control system shall be designated with notation
to indicate fail safe wiring (i.e., contact opens on alarm or status indication), where
applicable.

e Interlocks — Either show hard-wired interlocks on the P&IDs or incorporate them into the
control descriptions with a clear description indicating it is an interlock to be implemented.

Network and Communication Drawings

Provide drawings showing the general physical connection of all network devices and nodes. Include
Ethernet, serial, and other communications between SCADA-related equipment (e.g. servers, PLCs, OITs,
routers, switches, UPSs, OEM packages, instruments, etc.). Emphasize how the components are
connected. Include all connected components to allow disassembly and reassembly of the field
equipment using only these drawings as a reference. Include labels for each drawing element to clearly
annotate node name, installed location IP address, network segment speed, VLAN name, cable type,
unique cable identified, communication rates, terminal strips, patch panel ports, bulkhead adapters,
wire/terminal pairs, equipment vendor, model number, etc. Labels must be complete and match all
equipment, enclosures, terminals, cables, wire labels, etc. to be used or are currently used in the field.

Panel Layouts

Panel layout drawings define the minimum and maximum size requirements for the control panel. These
drawings also convey the preferred layout of the panels to the SI. The control panel layout helps ensure
that all the components will fit comfortably within the panel, allow space for expansion, and have the
required manufacturer’s clearances for ventilation.

Show the following on Control Panel Layout Drawings:

e Front view of all control panels (drawn to scale).

e Panel title with depth, height, width, and door location listed.
e Panel schedules, including quantity, make and model.

e Construction material and the NEMA rating.
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e Internal view of all control panels with details regarding the layout of internal subpanels.
e All components to be mounted on subpanels (drawn to scale).

10.6.3.3 Specifications
Specification Content

Each specification section should generally include, but not be limited to, the following:

e Descriptions:

®  Description of the work to be provided by the SCADA Integrator, including overall
coordination responsibilities for all controls, wiring, and loop drawings across all divisions
within the contract.

e Technical requirements for:
B Panel and enclosure construction including wiring.

= Miscellaneous panel components such as indicating lights, relays, selector switches,
power supplies, terminal strips, and environmental controls.

B Process control networks, defining media, communication transport and protocols; this
applies to Ethernet networks as well as serial and Fieldbus networks.

= Network components such as switches, routers, media converters, protocol converters,
adapters, connectors and cabling.

= Field mounted sensors, transmitters and other process measuring instruments.

B Final control devices, including control valves, regulating valves, relief valves, actuators,
positioners, and related control devices.

B Variable frequency drives, process variable converters, pressure regulators and other self-
contained or integrated control devices.

= Redundancy or failovers.
®  Network time synchronization.
e Quality assurance:

= Reference standards; supplier qualifications, responsibilities, and services; submittal
requirements; and quality control requirements.

e Schedules:
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B Equipment schedules for each control device specified, identifying control signal
requirements (analog position or discrete open/close), availability of position status
signals, tag and loop name, type and applicable specification reference, networking
capability, required optional equipment, and signal interface type as a minimum.

®  Instrumentation schedules for each instrument specified, identifying instrument range for
future build out, calibrated range for initial installation, set/reset values to match the I/0
list for discrete contacts, tag and loop name, instrument type and applicable specification
reference, required optional equipment, and signal interface type as a minimum.

= Schedules for panels and enclosures, identifying tag names and descriptions to match
across disciplines, all optional equipment needed for each panel, room/area environment
where panels are being located, enclosure type, and nameplate requirements (power
source/requirements as a minimum).

®  Schedules for network devices required to connect with the existing SCADA network,
identifying SCADA equipment tag names and descriptions to match across disciplines, all
optional equipment needed for each network hub, room/area environment where
network components are being located. Include nameplate requirements (power
source/requirements as a minimum).

®  Schedules for process control auxiliary devices required to connect to the existing SCADA,
identifying equipment tag names and descriptions to match across disciplines, as well as
optional equipment needed for each room/area environment where devices are being
located. Include nameplate requirements (power source/requirements as a minimum)

e Other:
B Delivery, storage and handling, and protection during storage
= |nstallation, calibration, start-up, testing, training, and cleaning requirements.
B Special tools, test equipment and consumables requirements.
= Mounting and installation requirements, positioning for viewing access and maintenance.
B Spare part requirements.

10.6.4 Reference Documents

Design work for WCD projects must conform to the codes and regulations listed in this section.
Reference materials may be obtained from the following professional societies:

NEC National Electric Code

ANSI American National Standards Institute
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ISA International Society of Automation

IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engineers
API American Petroleum Institute

NEMA National Electrical Manufacturers Association
NIST National Institute of Standards and Technology
UL Underwriters Laboratory

Use the latest editions of following reference materials on the project:

e NEC
e NFPA 70/70E
e NFPA 820

e UL 508 for control panels

e [ISA, S5.4, Instrument Loop Diagrams, Standard.

e API, RP-550, Manual of Installation of Refinery Instruments and Control Systems.
e NEMA, Enclosure Type, Standards.

e NIST 800-82 Guide to Operational Technology (OT) Security

e ISA 62443 Automation and Control Systems Cybersecurity Standards

10.6.5 Cybersecurity

10.6.5.1 General Requirements

Comply with Fairfax County DIT policies for all work. In addition, Fairfax County employs a third-party
specialist in OT Cybersecurity (Dragos) to monitor and protect the SCADA system and its network.

= For all work, follow NIST and ISA cybersecurity standards listed in 10.5.4 above.
®  Coordinate all work with Dragos, DIT, and WWM IT

10.6.5.2 Project Deliverable Coordination

Cybersecurity should be considered as part of the design process from the initiation of the project.
Cybersecurity controls and requirements may influence the choice of hardware, software, and the
execution of projects. Considering these factors late in a project can result in redesign or other impacts
on project outcomes. Therefore, the following should be included as part of the project deliverables as
outlined in Section 10.6.3.

e Preliminary Engineering Report — As part of the PER, the report should detail key
cybersecurity concepts of the design. Typically, this would include an executive summary,
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key objectives, standards being utilized (e.g., NIST, ISA), details on important security
controls being implemented, and information coordinated with the DIT, WWM IT, or other
stakeholders.

Network and Communication Drawings — Logical network diagrams should accompany
physical architecture drawings to clearly show concepts such as segmentation, zones, and
conduits that are not easily represented in traditional wiring-focused diagrams. These
drawings should be provided early in the design phase (30% or earlier).

Specifications — Specifications should clearly state the cybersecurity controls required for the
system, outline testing procedures to verify correct implementation, and specify training
needed for staff supporting the system.

The documentation produced may contain sensitive information, so it is crucial to balance what

contractors

need for accurate bids while limiting public disclosure. Design documents typically explain

the design concept and may omit specific hardware details to reduce risk. Before bidding, coordinate

with Fairfax

County WCD to identify which sensitive information should be shared with contractors but

not made public. For example, consider releasing such details only after non-disclosure agreements
(NDAs) are signed.

10.6.5.3

Additional Cybersecurity Guidelines

The information in this section is meant to provide guidelines on specific cybersecurity controls or

concepts to

consider during design. As cybersecurity is a rapidly evolving field, the latest requirements

must always be obtained from DIT and WWM IT.

Identification and Authentication

The design should include information regarding how users, components or processes are uniquely
identified and authenticated before being granted access. In cases where process control equipment
does not support this functionality, compensating controls may be required. Important concepts to

include are:

Integration with existing or new central authentication authorities (e.g., Microsoft Active
Directory)

Individual user accounts (i.e., no shared credentials)

Strong and unique password requirements

Role based policies which provide least privilege control to users based only on the access
they need to perform a job function

Network Segmentation

The implementation network segmentation helps to provide defense-in-depth within the control system
network helping to prevent incidents from easily propagating throughout the entire system. When
designing networks care should be taken to ensure that devices which are networked but not part of the
process control system are not able to impact system operation. Commonly networked devices/systems
which should be physically or logically segmented from the process control system include:
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e Physical Security Systems (e.g., Networked CCTV, Access Control, Intrusion Detection
Systems)

e HVAC Systems

e Fire Protection Systems

e Enterprise (business network)

e External (non-WCD) networks

When creating logical network diagrams, use standard segmentation models to meet industry security
standards.

Purdue with DMZ ISA/IEC 62443
DMZ Enterprise
L f'_“ .
Level 5 — Enterprise Conduit
. _ N
Level 4 — Business

DMZ
Planning / Logistics
- -~ Conduit
DMZ Conduit
’ 5 Control

Level 3 — Center
Operations / Control BCPS
L g
'
Level 2 — Conduit
Area Control {HMI)
L >
) . sis
Level 1 —

Controller Network

Level 0 —
Field /O Devices

Figure 10-1: High-level Example of the Purdue Model and ISA/IEC 62443 Zone/Conduit Model

Data Confidentiality and Encryption

As noted in Section 10.6.9.1, connections between the main facility and remote sites are established
through the Metro Ethernet connection. The Metro Ethernet connection establishes a secure
connection such that other Metro Ethernet customers cannot access WCD networks using Ethernet
Virtual Circuits (EVC). Coordinate with DIT or WWM IT to determine any additional encryption
requirements (e.g., site-to-site VPN) at the time of the design.
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Encryption of control system network protocols such Modbus TCP is currently a limitation of the
technology. As new technologies and protocols emerge, coordinate with WWM IT to determine if
encryption of data in transit is required. Where possible configure system components to disable
insecure protocols such as FTP, Telnet, SNMP v1, SNMP, v2, TLS 1.0. TLS 1.1, and HTTP.

System Monitoring

As described in Section 10.6.5.1, Dragos has been retained to monitor system traffic. Coordinate with
DIT, WWM IT, and Dragos to determine hardware requirements (i.e., additional sensors) that need to be
added to the system for monitoring network traffic and assets.

Coordinate with DIT and WWM IT to determine any requirements for log monitoring through the use of
a SIEM or another central log monitoring system.

System Backups

System design should consider new backup mechanisms or integration with existing backup
mechanisms. For Windows based environments the system should support regular backups in order to
restore in the event of equipment failure or compromise. The design should have a clear backup
schedule with staggered intervals, as required to prevent multiple devices from backing up
simultaneously. Backup systems must include requirements for testing backups to ensure they can be
easily restored.

System backups should follow the Grandfather-Father-Son backup scheme as follows:

e Perform full backups once a month.
e Perform full backups once a week.
e Perform differential backups daily.

For historical data backup the entire database using file based backup using differential backups every
hour

System Hardening

In accordance with DIT and WWM policies consider the implementation of the following hardening
techniques:

Network Hardening

e Administratively disable unused network interfaces or physically restrict access to unused
ports.

e Ensure network devices are operating using the most up to date stable operating system or
firmware ensuring compatibility with all application software.

e Ensure no unused rules are present in routers or firewalls.

e Wherever possible, do not use clear text protocols on the internal (trusted) network. Use
encryption where possible (e.g., SSH, SNMP (version 3), HTTPS instead of Telnet, HTTP).
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Workstation Hardening

e Disable the use of the Guest account or other unmanaged built-in accounts. At a minimum
change default passwords.

e Update the operating system to its most current version, including patches, prior to
installation and commissioning. Test the patches and updates to ensure there are no
conflicts with other process control software applications that will be used.

e Remove or disable unnecessary services, applications and network protocols prior to
installation and commissioning.

e Configure and restrict local file and folder permissions.

e Provide devices with endpoint protection software.

Industrial Control Device Hardening

e Install vendor recommended firmware updates

e Disable unused network interfaces, where possible.

e Remove default accounts where possible

e Enable logging

e Disable unneeded services, such as webserver and file transfer

Disable protocols not used by current system configurations

10.6.6 Site Security

See Section 6 (Building Features) of the Fairfax County Facility Design Criteria, of which these SCADA
standards are Section 10. While SCADA does not design physical security features of buildings, it does
inform the design of these features. Consult with other engineering disciplines if a facility is new or
undergoing major modifications. Aside from physical security of the building and contents, cybersecurity
requirements mean that access to networked components must be secured. In addition to providing
access control and surveillance systems in accordance with Section 6, provide locking control panel
doors for all control panels furnished for SCADA, communications, or backup systems.

See also Section 10.6.12.3 for alarming on control panel intrusion.

10.6.7 Control Hierarchy

Design the SCADA system with a hierarchical control approach with layers of control to create a standard
format for monitoring/control of each remote facility. At the lowest layer, provide local control that allows
equipment to operate at the device or from a local control panel, independent of the Programmable Logic
Controller (PLC). Provide remote control that gives operations the ability to control the individual
equipment or grouping of equipment from either the local Operator Interface Terminal (OIT) or remotely
via Human Machine Interface (HMI) computer workstations located at the Robert P. McMath Facility.
Remote control consists of selecting an operational mode (manual or automatic) and sending control set
points and commands to the PLC system. In turn, each of these commands must activate preprogrammed
control algorithms within the PLC software logic. In case of a PLC failure, a backup control system must be
provided to keep the site operational until the PLC system can be restored.
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10.6.7.1 Local Control

Locate local controls on respective equipment Motor Control Center (MCC), Variable Frequency Drive
(VFD), or a panel containing motor starter. Design equipment controls such that control is only from one
location at a time.

Incorporate the following local control design guidelines into the SCADA system design:

e Provide local controls that are fully independent of the PLC controls and bypass all non-
electrical code safeties (seal fail, check valve limit switch, high motor temperature, etc.).

e Have local controls take precedence over any remote controls or PLC logic, including PLC
software interlocks.

e Furnish local controls with pilot light indication to display the operating status of the
equipment.

e Provide a three-position Hand-Off-Auto (HOA) switch on the MCC or motor starter. When
the HOA switch is in the “Hand” position, design the equipment to be operated by hardwired
logic in the motor starter circuit. While in “Hand” position, isolate any remote-control signals
from PLC from the motor starter circuit.

e When the HOA switch is in the “Auto” position, control equipment operation using the PLC
logic. All the hardwired interlocks, wired in the motor starter circuit, must still be connected.

e For local/remote type switches, such as for valves, the local-remote transition is bumpless,
whereas the remote-local transition is not. See glossary for definition of bumpless transfer.

e For an HOA switch, switching from “Hand” to “Auto” passes through the “Off” switch
position, and is not bumpless.

e Use emergency stop (E-Stop) push buttons where human and machine safety is required.

10.6.7.2 Remote Control
Incorporate the following remote control design guidelines into the SCADA system design:

e Design the PLC or backup control system to perform remote controls to the remote site and
individual equipment.

e When a local hand switch is in the “Remote” (or “Auto” when HOA hand switches are used)
position, manually or automatically control the equipment operation via the PLC logic. All
the hardwired interlocks, wired in the motor starter circuit, must still be connected. Wire an
equipment “In Remote” status signal from the hand switch position to the PLC system.

e While in “Remote” “mode, provide the option for the control system to operate the
equipment in the following two modes, “Remote-Manual” and “Remote-Auto.”

e Switching from Remote-Manual to Remote-Auto modes is bumpless, as is switching from
Remote-Auto mode to Remote-Manual. The equipment should stay in the same state during
the transition if possible.

e The OIT and HMI systems mirror each other for remote control and monitoring. This means
that information and control available at one is typically also available at the other.

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 123



10.6.7.3 Remote-Manual

When Remote-Manual control is active, it means that the equipment is in the “Remote” position in the
field and all control decisions must be initiated by the operator using the software control functions shown
on the SCADA HMI or OIT screen. The operator must be able to manually start/stop and adjust the speed
(if applicable).

10.6.7.4 Remote-Auto

When Remote-Auto control is active, it means that the equipment is in the “Remote” position in the field
and the equipment is automatically controlled by the logic programmed in the PLC or by the backup
control system. The operator must engage “Auto” mode from the SCADA HMI or OIT screen. The operator
must be able to change the start/stop control function related setpoints when this mode is engaged.

10.6.7.5 Backup Control

The design must include a backup control system for each pump station. The primary control system for
each site must consist of a PLC that interfaces the site’s input and output (I/O) signals for monitoring and
control of the site’s instrumentation and equipment. Should the primary control system fail for any
reason, a backup control system consisting of a “smart” programmable relay or additional PLC must be
used to provide automatic pumping capability. Do not limit activation of pumps from backup controls by
the PLC wiring in any way.

The purpose of the backup control system is to operate the remote site in a temporary, controlled manner
until the primary system is restored. When the backup control system is “commanded” to operate, the
system must automatically control the facility based on a pre-programmed logic sequence. Wire a minimal
set of 1/0 required to operate the facility to the backup control system. Refer to Section 10.6.12.6 for
more information on the backup control system.

10.6.8 Control and Failure Strategies

Control Strategies

Control strategies (sometimes called functional descriptions or control descriptions) form a key design
specification document that dictates monitoring and control actions for the entire system controlled by
SCADA. Furnish control strategies for the design that show all monitoring, control, historical collection,
and display functions. Arrange these strategies according to loop number. Include clearly-defined
sections for hard-wired interlocks, software (PLC) interlocks, manual control, and automatic control for
each loop in the system. Each device and system shown on the P&ID diagram requires a control
strategy.

Failure Strategies

Consideration of potential modes of failure should be part of the design effort. As far as is reasonable,
mitigate the potential failure of any element and eliminate common modes of failure in the design.
Where appropriate, include a programming function into the control strategy to mitigate a failure or
notify operations staff. A common example of this might be internally placing a PID loop into manual
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mode if the instrument that provides the process variable for that loop fails. At a minimum, consider the
following:

B Failure of 480V power to the facility.

= Generator failure.

= ATS failure.

= Failure of 120V power to the control panel.

®  Failure of a UPS.

®  Failure of a 24V power supply.

" Failure of a 24V UPS.

®  Failure of the PLC.

= Failure of the backup level control system.

®  Failure of the autodialer system.

®  Failure of the Metro Ethernet or its modem.

®  Failure of the autodialer phone line or modem.
®  Failure of the control panel Ethernet switch.

®  Failure of the facility Ethernet router or cable modem.

Each of these should be considered, mitigated, and provide some sort of notification to the operator.
For instance, an autodialer failure might be a “silent” failure (a failure that goes unnoticed until a second
failure occurs) that may be mitigated with a relay output from the autodialer to the PLC for notification.

Consider especially common mode failures and design such that these are eliminated or mitigated. For
example, consider the effect of UPS failure if the same UPS powers the PLC and backup level control.

Input Validation

For critical control setpoints, the PLC must include provisions to check that any setpoint changes are
within the authorized range. Critical control setpoints include setpoints which are related to life or
safety or major equipment damage. Examples may include:

e Level setpoints where disabled may cause overflows
e Setpoints that if improperly set may cause equipment damage (e.g., low level cutoff, high
temperature shutdown)

The provision should provide notification to operators that there is a critical safety disabled.
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10.6.9 SCADA Communications

Incorporate the following design guidelines into the design of remote communications, networking, and
cyber security.

10.6.9.1 Remote Communications

Each remote SCADA site must communicate with the Robert P. McMath Facility (headquarters for WCD)
using private, high-speed connectivity (Metro Ethernet service) from Cox Communications. Specify for
your project that Cox Metro Ethernet will be ordered and coordinated by the contractor. A Cox cable
modem will be provided to interface the remote facility to the system-wide network. Locate the cable
modem within the PLC control panel and power the cable modem via the UPS.

ETHERNE T———————— MCoadbeIt;zn Router/Switch
COAX |
o oIT
RJ11
FIBER Telephone
Modem PLC
POWER:
——=METRO E=—— ATM Telephone
Modem

Figure 10-2: Typical Facility Communication Architecture

For a typical facility, remote communications are needed for the following:

e PLC communicating to HMI servers at McMath.
e Cellular service providing autodialer callout.
e Telephone service for staff.

Remote Access Communications

Remote network access for vendors or SCADA Integrators is not permitted without special permission. If
remote access is needed, that access must adhere to DIT policy. Coordinate any special needs in this
area with DIT.

10.6.9.2 Networking
Main Panel Ethernet Switch

Provide a Cisco IE-3300 managed, industrial-grade Layer 3 Ethernet switch with network advantage
license within each PLC panel to create a local control network to connect the PLC to other SCADA
devices located at each site. Have at least two active spare ports. These devices may include pump soft
starts and VFDs, power monitors, and other networked equipment. All communications on the PLC
ethernet network must be via Modbus TCP/IP (Ethernet) protocol. Devices that communicate over the
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PLC network must have native Modbus TCP/IP functionality. The use of protocol converters or other
industrial protocols are not permitted.

Although the switch will be furnished as part of a project, programming and configuration of this switch
will be by Fairfax County. See Section 10.5.10 for full details of preferred hardware products.

Vendor Ethernet Switches

If any supplied equipment, such as an intelligent motor control system (MCC) or a vendor packaged
control system is supplied with a switch, that switch must meet the following requirements:

e (Cisco IE-2000 series.

e The switch must be a managed, layer 2 switch.
e Industrial grade switch sized for the project.

e Provide a minimum of two active spare ports.

As with the main switch, all communications on the PLC ethernet network must be via Modbus TCP
Ethernet) protocol. Devices that communicate over the PLC network must have native Modbus TCP
functionality. The use of protocol converters or other industrial protocols are not permitted. See Section
10.5.10 for full details of preferred hardware products.

10.6.9.3 Field Device Communications

Field devices shall not communicate directly over a wide-area network (such as directly to the iFIX HMI
server). Devices may communicate locally to the PLC, as outlined below. Refer to Section 10.6.5.3 for
additional network segmentation requirements.

VFDs

In Section 11.1 (No Substitution / No Equal Products) of the Facility Design Criteria, Variable Frequency
Drive manufacturers are limited to Allen-Bradley and Square D. Coordinate with electrical design to
furnish VFDs that are compatible with MODBUS TCP communications protocol, regardless of VFD
manufacturer.

Use hard-wired signals to run the drive from the PLC, and to give the signals depicted in Section 10.6.11
(Standard Equipment Monitoring and Control). Signals that are permissible to send via MODBUS TCP are
also listed in that section.

Power monitors

Power monitors may be networked to provide all information, as no direct control occurs from a power
monitor. As with other networked control components, power monitors are required to use MODBUS
TCP protocol.

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 127



Smart Instruments

Smart instruments (instruments with a network connection rather than a standard 4-20mA signal) may
be networked to the control system provided they use the MODBUS TCP protocol. However, if used for
direct control (such as a transmitter that controls the speed of a pump), a 4-20 mA signal is mandatory,
while additional non-direct-control information may be passed over the network.

Other Networked Equipment

The following equipment may be networked to the local PLC, provided they use the standard MODBUS
TCP protocol.

e Smart MCCs

e Generators

e Uninterruptible power supplies (UPSs)
e Automatic Transfer Switch (ATS)

10.6.10 Standard Sites

10.6.10.1 Standard Site Equipment

Many of WCD’s pumping stations share similar configurations. Approximately 24 of these sites are
nearly identical in layout, equipment, and control requirements. For these standardized sites,
implement a uniform control system design, including PLC programming, HMI configuration, and panel
layouts, to maximize efficiency, consistency, and ease of maintenance. These sites should be designed
with the following equipment:

“Simple” Site

e 2 pumps with PLC control

e VFDs

e Check valves (if in a drywell)

e Submersible level transmitter

e Grinder

e Two high-level switches

e Discharge flowmeter

e Force main pressure

e Power monitoring

e Generator

o ATS

e UPS

e Redundant 24V Supply with UPS
e PLC-based control system

e Simple backup control system (See Section 10.5.2)
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e Autodialer

For each of these sites, follow Section 10.6.11 for the standard monitoring and control for these sites. A
standard control panel design may be available for these sites, permitting an abbreviated design for
these sites. Consult with WCD on availability.

“Complex” Site
e 3-4 pumps
e VFDs

e Check valves (if in a drywell)

e Submersible level transmitter

e Grinder

e Two high-level switches

e Discharge flowmeter

e Force main pressure

e Power monitoring

e Generator

o ATS

e UPS

e Redundant 24V Supply with UPS
e PLC-based control system

e Complex backup control system (See Section 10.5.2)
e Autodialer

10.6.10.2 “Simple” Standard Site List

=

W o NoU bk WwN

I S I Y
O Ul WN KL O

Arcturus
Barcroft 1
Barcroft 2
Belleview
Braddock Road
Carter
Downcrest
Edgewater
Giles Run

. Gunston Commerce
. Highridge

. Hunter Estates

. Jefferson Avenue

. Jermantown Road

. Jones Point

. Keene Mill
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
46.
47.

Lakeville Estates
Langley Court
Langley Oaks
Langley School
Leehigh Village 1
Leehigh Village 2
Little Vienna Estates
Lorton Road
Lorton Valley
Oak Marr
Ordway Road
Oxford

Pender
Penderbrook
Pike Branch
Piney Branch
Ravenwood
Rivertowers
Riverwood
Spring Hill
Springfield Estates
Tysons Dodge
Washington Woods
Waynewood 1
Waynewood 2
Weid
Wellington 1
Wellington 2
Wesley House
Yacht Haven
The Fairfax

10.6.10.3 “Complex” Standard Site List

1.

N Uk~ wN

Accotink

Dead Run

Difficult Run

Freund House

F Street

George Mason University
Holmes Run

Jones Point
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9. Savile Lane

10. Little Hunting Creek
11. Long Branch

12. Main 50/66

13. Rivertowers

10.6.10.4 Non-Standard Sites
Most of WCD's sites are wastewater pumping stations. A few are non-standard:

e Covanta Tank water reuse site

e Alexandria stormwater pumping station (complex)
e Huntington Levee stormwater

e New Alexandria tide gate

e Clifton Pump and Haul

e Gunston Pump and Haul

e  Wiley Pump and Haul

e LLV Odor control facilities

10.6.11 Standard Equipment Monitoring and Control

Use the general guidelines defined in this section to determine which functions must be monitored and
which must be controlled.

e The following are the general monitoring and control requirements for all mechanical
equipment:

®  Arunindicationin the PLC must be confirmed by an analog transmitter reading amperage,
unless the pump is driven by a VFD. In that instance, the run indication will come from an
output contact on the VFD.

= All pumps will have a check valve limit switch unless specifically exempted by WCD. For
non-VFD controlled pumps, the pump will be shut down after three times the normally
operating time of the pump stroke. For VFD controlled pumps, there will be a latched
warning alarm and a shutdown will occur after two minutes if there is no flow from the
pumps associated flow meter as well.

B The design must include limit switches for the fully opened and fully closed positions for
full open/full close type gates/valves that are remotely controlled.

10.6.11.1 Wet Well

Local Monitoring

e None
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Remote Monitoring

e Level (Analog Input).
e High Level Float Ball Switch (Digital Input)

10.6.11.2 Dry Well
Local Monitoring

e None
Remote Monitoring

e High Level Float Ball Switch (Digital Input)

e Indoor Temperature (deg. F) where heaters are provided.

10.6.11.3 Vaults

Local Monitoring
e None
Remote Monitoring

e High Level Float Ball Switch (Digital Input)

e Indoor Temperature (deg. F) where heaters are provided.

10.6.11.4 Grinder
Local Monitoring

e Power On Status (Pilot Light)

e Running Status (Pilot Light)

e Fault Alarm (Pilot Light)

e Motor Runtime (Elapsed Time Meter)

Local Control

e Hand-Off/Reset-Remote (Hand Switch)
e E-Stop (Maintained Push Button)

Remote Monitoring

e Running Status (Digital Input)

e Jammed Alarm (Digital Input)

e Motor Fault (Digital Input)

e Low Qil Level Alarm (Digital Input)

e High Oil Temperature Alarm (Digital Input)
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e E-Stop Activated (Digital Input)
Remote Control
e None (Grinder to be operated locally)

10.6.11.5 Pump (Variable Speed)
Local Monitoring

e Power On Status (Pilot Light)

e Running Status (Pilot Light)

e VFD Fault (Pilot Light)

e Motor High Temp (Pilot Light)

e High Moisture (Pilot Light)

e Motor Runtime (Elapsed Time Meter)
e AC Amps (Digital Ammeter)

e VFD Graphic Display Terminal

Local Control

e Local-Off-Remote (Hand Switch)

e Start (Push Button)

e Stop (Push Button)

e Reset (Push Button)

e Speed Control (Rotary Potentiometer)
e E-Stop (Maintained Push Button)

Remote Monitoring

e In Remote Status (Digital Input)
e Running Status (Digital Input)

e VFD Fault (Digital Input)

e Motor High Temp (Digital Input)
e High Moisture (Digital Input)

e Low Flow Alarm (Digital Input)
e E-Stop Activated (Digital Input)
e Speed Indication (Analog Input)
e ACAmps (Analog Input)

Remote Control

e Start/Stop Control (Digital Output)
e Speed Control (Analog Output)
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PLC Local Communications
Produce the following signals using MODBUS TCP from the VFD to the PLC:

e Voltages

e Current

e Real Power (kW)

e Reactive Power (kVAR)
e Power Factor

e Bus Voltage

e |IGBT Temperature

10.6.11.6 Pump (Variable Speed with Manual Bypass)
Local Monitoring

e Power On Status (Pilot Light)

e Running Status (Pilot Light)

e Bypass Running (Pilot Light)

e VFD Fault (Pilot Light)

e Overload (Pilot Light)

e Motor High Temp (Pilot Light)

e High Moisture (Pilot Light)

e Motor Runtime (Elapsed Time Meter)
e AC Amps (Digital Ammeter)

e VFD Graphic Display Terminal

Local Control

e Local-Off-Remote (Hand Switch)

e VFD-Bypass (Hand Switch)

e Test-Normal (Hand Switch)

e Start (Push Button)

e Stop (Push Button)

e Reset (Push Button)

e Speed Control (Rotary Potentiometer)
e E-Stop (Maintained Push Button)

Remote Monitoring

e In Remote Status (Digital Input)
e Running Status (Digital Input)
e Bypass Running (Digital Input)
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e VFD Fault (Digital Input)

e Motor High Temp (Digital Input)

e High Moisture (Digital Input)

e Low Flow Alarm — generated by check valve (Digital Input)
e E-Stop Activated (Digital Input)

e Speed Indication (Analog Input)

e AC Amps (Analog Input)

Remote Control

e Start/Stop Control (Digital Output)
e Speed Control (Analog Output)

10.6.11.7 Valves and Gates (Open/Close)

Local Monitoring

e Opened Status (Pilot Light)
e Closed Status (Pilot Light)

Local Control

e Local-Off-Remote (Hand Switch)
e Open (Push Button)
e Close (Push Button)
e Stop (Push Button)

Remote Monitoring

e In Remote Status (Digital Input)
e Opened Status (Digital Input)

e Closed Status (Digital Input)

e Fault Status (Digital Input)

Remote Control

e Open Command (Digital Output)
e Close Command (Digital Output)

10.6.11.8  Valves and Gates (Modulating)

Local Monitoring

e Opened (Pilot Light)
e Closed (Pilot Light)
e % Opened (Display)
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Local Control

e Hand-Off-Auto (Hand Switch)
e Open-Stop-Close (Hand Switch)

Remote Monitoring

e Status (opened/closed) (Digital inputs)
e Status - % Opened (Analog input)

Remote Control

e QOpen/Stop/Close Control or
e % Opened Control

10.6.11.9 Check Valves

Local Monitoring
e None
Remote Monitoring
e Status (opened/closed)

10.6.11.10 Discharge Flow (If Applicable)
Local Monitoring

e Flow (Transmitter Indicator Display)
Remote Monitoring

e Flow (Analog Input)
e Today’s totalized flow
e Yesterday’s totalized flow

10.6.11.11 Force Main Pressure

Local Monitoring

e Pressure (Transmitter Indicator Display)
Remote Monitoring

e Pressure (Analog Input).

10.6.11.12 Sump Pump System

Local Monitoring
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e Power On Status (Pilot Light)
e Running Status (Pilot Light)

Local Control

e Hand-Off-Auto (Hand Switch)
e Panel Disconnect (Selector Handle)

Remote Monitoring

e Running Status (Digital Input)
e Not In Auto (Digital Input)
e Motor Fault (Digital Input)
e High High Level (Digital Input)

Remote Control
e None

10.6.11.13 Bar Screen
Local Monitoring

e Power On Status (Pilot Light)

e Running Status (Pilot Light)

e Fault Alarm (Pilot Light)

e Motor Runtime (Elapsed Time Meter)

Local Control

e Hand-Off/Reset-Remote (Hand Switch)
e E-Stop (Maintained Push Button)

Remote Monitoring

e Bar Screen Running Status (On - Off - Fail)
e Bar Screen Fault
e Bar Screen Channel High Level

Remote Control
e None

10.6.11.14 Chemical Tanks
Local Monitoring
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e None
Remote Monitoring

e Tank Leak Alarm (Digital Input)
e Tank Level (Analog Input)

10.6.11.15 Chemical Piping
Local Monitoring

e None
Remote Monitoring
e Piping Containment Leak Alarm (Digital Input)

10.6.11.16 Chemical Pumps
Local Monitoring

e Pump Interface
Local Control

e  Pump Interface
Remote Monitoring

e Running Status (Digital Input)
e Fail Alarm (Digital Input)
e Leak Alarm (Digital Input)

Remote Control
e None

10.6.11.17 Odor Control Systems
Local Monitoring

e None
Local Control

e Odor Control Interface
Remote Monitoring

e Running Status (Digital Input)
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e Fail Alarm (Digital Input)
Remote Control
e None

10.6.11.18 Autodialer
Local Monitoring

e None
Remote Control

e  Pump Failure for each individual pump. (digital output)

e Utility Power Failure (ATS Utility Power Available) (digital output)

e Generator Running (ATS Emergency Power Available) (digital output)

e High Wet Well (N.O. contact dedicated float ball) (digital output)

e High Dry Well (N.O. contact dedicated float ball) (digital output)

e Wet Well Level (dedicated submersible transmitter for backup controls) (digital output)
e Pump Running (digital output)

e PLC Failure (wired such that signal is on during normal operation)

All items above except PLC Failure are hard-wired directly from the equipment.

10.6.11.19 Backup Pump Control System

e High Level to backup controller (if required) (digital output)
e Backup Pump Control Status Active (digital input)

10.6.11.20 Power Monitor

Local Monitoring

e Power Monitor Display
Remote Monitoring

e Power Monitor Phase ABC KW (3 total)

e Power Monitor Phase ABC Amps (3 total)

e Power Monitor Phase ABC Volts (phase to ground 3 total)
e Power Monitor Phase ABC Volts (phase to phase 3 total)

10.6.11.21 Power Supplies

Local Monitoring

e None

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 139



Remote Monitoring

Power Supply Failure (one each supply)
Power Supply Redundancy Fail

10.6.11.22 UPS
Local Monitoring

UPS Display

Remote Monitoring

UPS Fault
UPS On Battery
UPS Battery Fault

10.6.11.23 ATS
Local Monitoring

ATS Display

Remote Monitoring

Do not provide power loss signals from an ATS if the available signals from that model only show ATS
position. The signal must indicate that the power source is available, not just that the ATS is in that

position. If this is not available, specify a dedicated phase monitor to indicate this. If the ATS does not
have enough contacts to send the phase loss signal to both the PLC and autodialer, again a dedicated
phase monitor is required.

ATS Phase Loss

ATS Emergency Power Available

ATS Utility Power Available

Normal Power Connected (ATS Position)
Generator Power Connected (ATS Position)
Generator Battery (Charger) Fail

10.6.11.24 Generator

Local Monitoring

Generator Control and Display

Remote Monitoring
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Generator Not In Auto

Generator Running

Generator Fail

Generator Fuel Level (in % and gallons)

10.6.11.25 Electric Breakers
Local Monitoring

None

Remote Monitoring

10.6.12

Breaker Opened
Breaker Closed

PLC Cabinet Design

Incorporate the following design guidelines into the design of the SCADA system PLC control panels at all
WCD remote sites.

10.6.12.1

General
All control panels must be constructed in accordance with Underwriters Laboratories (UL)
and bear the UL 508A label.
Follow NFPA 820.
Follow NFPA 70, paying particular attention to Articles 500, 501, and 504 regarding
intrinsically safe systems.
Mount all control panel components in a manner that permits servicing, adjustment, testing,
and removal without disconnecting, moving, or removing any other component.
Arrange control panel devices designated for rear-of-panel mounting within the panel in a
manner to allow for ease of maintenance and adjustment. Locate heat generating devices
such as power supplies at or near the top of the panel.
All control panels must be rated NEMA according to the installed environment. Require
NEMA 4X panels to be constructed of stainless steel, with FRP construction only when
approved by WCD.
Require closed-loop air conditioners for a control panel when internal heat load calculations
make it necessary to maintain temperature within the operating limits of equipment within.
Identify all internal components with suitable plastic or metal engraved nametags mounted
adjacent to (not on) each component identifying the component.
Supply all panels with suitable nameplates, which identify the panel and individual devices:

= Label front panel using black rigid phenolic engraved nameplates with white lettering.
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10.6.12.2

10.6.12.3

®  Label subpanels using white rigid phenolic engraved nameplates with black lettering.

External Construction
Provide all control panel doors with a lock installed in the door handle, or a hasp and staple
for padlocking.
Install all exterior panel mounted equipment with suitable gaskets, faceplates, etc. required
to maintain the NEMA rating of the panel.
The finish exterior colors must be ANSI 61 gray with a textured finish.
Locate centerline of indicators and controllers no lower than 48 inches or higher than 66
inches above the floor on a panel face.
Locate centerline of lights, selector switches, and pushbuttons no lower than 32 inches or
higher than 70 inches above the floor on a panel face.

Internal Construction
Equip each control panel with an intrusion switch wired to a dedicated discrete input on the
PLC and generate an alarm on unauthorized access.
Provide print storage pockets and a folding shelf suitable for a laptop computer on the inside
of each panel.
Mount components mounted on the inside of panels on removable plates and not directly
to the enclosure. Mounting must be rigid and stable unless shock mounting is required to
protect equipment from vibration.
Equip each control panel with a LED enclosure light with a minimum of 450 lumens. The light
should turn on via door switch when the door is open.
For each panel, provide a duplex convenience receptacle (non-UPS powered) with ground
fault interrupter, mounted internally within a stamped steel device box with appropriate
cover.
For each panel, provide a quadplex convenience receptacle (UPS-powered) with ground fault
interrupter, mounted internally within a stamped steel device box with appropriate cover.
Mount this receptacle in the general location of the control panel communication devices.
Reserve space (including mountings) for remote SCADA communications.
Provide each panel with a circuit breaker to interrupt incoming power.
Provide each panel with an isolated copper grounding bus for all signal and shield ground
connections.
All interconnecting wiring must be stranded, type Machine Tool Wire (MTW), and have 600-
volt insulation and be rated for not less than 90°Celsius.
Power distribution wiring on the line side of fuses or breakers must be 12 AWG minimum.
Control wiring on the secondary side of fuses must be 16 AWG minimum. Electronic analog
circuits must utilize 18 AWG shielded, twisted pair, cable insulated for not less than 600 volts.
Route power and low voltage DC wiring systems in separate wireways. Do not cross different
system wires at right angles. Provide at least 6 inches of separation between parallel
different system wires. Terminate different wiring systems on separate terminal blocks.
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Provide plastic type wiring trough for supporting internal wiring with snap-on covers. Provide
open top type side walls to permit wire changing without disconnecting. Use stainless steel
screws to support the trough to the subpanel. Do not use glues or adhesives to bond the
trough to the panel. Do not fill the wiring troughs to more than 60 percent visible fill.
Terminations:

= Terminate all wiring onto single tier terminal blocks, where each terminal is uniquely and
sequentially numbered.

= Direct wiring between field equipment and panel components are not allowed.
®  Multi-level terminal blocks or strips are not preferred.

= Arrange terminal blocks in vertical rows and separate into groups (power, AC control, DC
signal).

= Provide a minimum of 25 percent spares for each group of terminal blocks.

B For discrete inputs and outputs (DI and DO) provide two terminals per point with adjacent
terminal assignments.

B For analog inputs and outputs (Al and AO) provide three terminals per shielded pair
connection with adjacent terminal assignments for each point. The third terminal is
intended for shielded ground connection for cable pairs. Ground the shielded signal cable
at the PLC panel.

B Wire all active and spare PLC and controller points to terminal blocks.
B Provide sleeve type wire and tube markers with heat impressed letters and numbers.

B Only use one side of a terminal block row for internal wiring. Do not locate field wiring
side of the terminal within 6 inches of the side panel or adjacent terminal or within 8
inches of the bottom of free-standing panels, or within 3 inches of stanchion mounted
panels, or 3 inches of adjacent wireway.

B |solate circuit power from the PLC panel out to field devices (switches, dry contacts etc.)
that are used as discrete inputs to the PLC input cards with an isolating switch terminal
block with flip cover that is supplied with a dummy fuse. One isolating switch terminal
block per loop numbered piece of equipment and one per spare I/O point is acceptable.

®  |solate all PLC discrete outputs to the field with an isolating fuse switch terminal block
with a flip cover and a neon blown fuse indicator.
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e C(Clearly tag and color code all wiring. Use different color insulation for each wiring system
used for all power wiring, control wiring, grounding, and DC wiring. The color-coding scheme
is shown in Table 10-11.

Table 10-11: Color Coding Scheme for Wiring Systems

120 VAC Hot Incoming Black

120 VAC Hot Wiring downstream of panel circuit breaker Red

120 VAC Hot Wiring derived from UPS system Red with Black Stripe
Three Phase Power Brown

120 VAC Neutral White

Ground Green

DC Power or Control Wiring Blue

DC Common White/Blue

DC Analog Signal Wiring Black (+) / White (-)
Foreign Voltage Yellow

Intrinsically Safe Light Blue

Interlock Orange

e Surge protection must be provided on all incoming power supply lines of the panel.

e Provide lightning protection on both ends of wiring running between PLC cabinets and
devices mounted outdoors.

e Provide a separate power distribution circuit with a circuit breaker for each field instrument
deriving input power from the control panel(s).

10.6.12.4 PLCs

Fairfax County has standardized on the Modicon M340 PLC platform from Schneider Electric. No “or
equal” or substitutions are permitted. See Section 10.5.1.

Incorporate the following design guidelines into the design of PLCs for primary control of process
instrumentation and equipment at WCD remote sites.

The following are the general requirements for all PLCs:

e The design must include PLC equipment with the required memory and functional capacity
to perform the specified sequence of operation with the scheduled input and output points
and future expansion needs.

e For each PLC system, provide a processor, power supply, input/output modules, and
communication modules as required to meet system requirements. Fairfax County prefers
separate PLC processor and network communication modules as opposed to PLC processors
with integrated communication ports.
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10.6.12.5

Analog inputs and analog output modules must be 4-20 mA,; isolated type. Fairfax County
prefers separate modules for inputs and outputs. No mixed analog I/0 modules.

Digital input and output modules must be rated for 24 VDC. Fairfax County prefers separate
modules for inputs and outputs. No mixed discrete /0 modules. Output modules must be
Relay type & wired for 24VDC.

For each 1/0O drop or I/O location, provide spare 1/O points equal to at least 25 percent of
each type used (Al, AO, DI, and DO) for future use. The spares must be the same type of I/O
modules supplied on the project.

Regardless of the spare requirement, wire all installed unused points on all I/0 modules to
terminal blocks in the order that they occur on the I/0 modules.

Where multiple sets of mechanical equipment and instruments are provided for process
redundancy, arrange their field connections to I/0 modules so that the failure of a single I/0
module will not disable the redundant system. This applies to all I/O types.

Power each PLC (including all I/0) from an Uninterruptible Power Supply (UPS) power
conditioning system.

Size the PLC chassis to accommodate the number of modules required based on the 1/0
schedule. Install the PLC processor in chassis slot 0. Provide a minimum of 2 spare slots for
future expansion.

Provide PLC Ethernet network communications via Modbus TCP network protocol. Install PLC
Modbus TCP module in chassis slot 1. If local Ethernet network communications are not
required, leave the slot open for future installation.

Do not provide PLC configuration and application development software (including licenses),
unless directed by Fairfax County.

oIT

Fairfax County has standardized on the Modicon Harmony GTO series platform from Schneider Electric.
No “or equal” or substitutions are permitted. See Section 10.5.3.

Incorporate the following design guidelines into the design of OITs for local process monitoring at WCD
remote sites.

The following are the general requirements for all OITs:

Mount OITs on the front of the PLC control panel and maintain the rating of the control
panel.
Select OITs that meet the following minimum specifications:

®  Display size: 12”.
®  Display resolution: 800 x 600 pixels SVGA.

= Display type: Backlit color thin-film-transistor liquid-crystal (TFT LCD) display.
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= Communication Ports:

= FEthernet RJ45, interface: 10BASE-T/100BASE-TX.
= USB2.0type A.

e Power OITs from the UPS system.

e Provide Ethernet communication between the OIT and the PLC. The functionality of the OIT
must not require Metro-E Ethernet communication or other communication outside the
facility to function.

e Reserve the USB serial port for local programming.

e Do not provide programming and configuration software (including licenses), unless directed
by the County.

e Direct the SCADA Integrator to duplicate graphics and control between the OIT and the
SCADA HMI where possible. This should be also stated in the control descriptions. Exceptions
to be approved by WCD.

e Direct the SCADA Integrator to provide trending for at a minimum all analog input and output
variables, grouped into logical graphic trend screens.

10.6.12.6 Backup Pump Control System

Incorporate the following design guidelines into the design of the backup control system at WCD remote
sites:

The following are the general requirements for each backup control system:

e Backup controls must bypass all hardwired, non-code related shutdowns.

e |Initiate control from the wet well high-high level switch, set higher than the PLC control
points. This level switch is the same that also sends a signal to the autodialer. Determine
specific control sequences on a project-by-project basis.

e The backup level control system runs in parallel to the PLC control. This means that the
backup system, upon initiation by the level switch, can take over and run the pumps even
when the PLC is still active.

e The backup control system always runs and does not need to be reset. If the PLC controls
level prior to the high-high level switch, the backup does not engage.

e Use a dedicated control panel to house the backup control system. Include all selector
switches, push buttons, and pilot lights used to manage system operation in the control
panel. Include pilot lights for “System Ready” and “Backup System Active”.

e Asecond UPS powers the backup control system, fed from a different circuit. Refer to Section
10.6.13 for more information.

e Provide an alarm at SCADA indicating that the backup system is active.
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10.6.13 Power and Backup Power Supply

Incorporate the following design guidelines into the design of backup power including uninterruptible
power supplies, backup generators, and facility power monitoring.

10.6.13.1 Uninterruptible Power Supply

Provide a UPS to condition the incoming power and to provide continuous power to all critical SCADA
loads and equipment at the site when power is lost. Provide an AC UPS system for the PLC control panel
and a DC UPS system for 24V supply within the PLC panel. Provide a separate UPS system for the backup
control system panel. Feed the Main PLC and Backup panels from independent circuits from the electrical
distribution panel.

Size each UPS system to provide a minimum of 2 hours of battery runtime. Provide extended battery
modaules, as needed, to increase the backup runtime if a single UPS cannot meet the minimum backup
time requirement.

The PLC system must monitor the following signals from each UPS system for remote monitoring:

e UPS Fault (Digital Input).
e Battery Fault (Digital Input).
e UPS On Battery (Digital Input).

10.6.13.2 Emergency Site Power

The majority of WCD remote sites are equipped with backup standby power generators to keep the
remote site operation during periods of semi-extended power outages. Sites with generators are also
provided with automatic transfers switches (ATS) to transfer essential loads from one power source to
another. The design of the standby power system typically falls to the Electrical Engineer. Coordinate the
instrumentation and control design requirements with the Electrical Engineer as appropriate.

The SCADA system must monitor the following signals from the standby power system:

e Generator Not In Auto

e Generator Running Status (Digital Input).

e Generator Failed Status (Digital Input).

e Generator Fuel Tank Level (4-20 mA analog input).
e Loss-of-Power Alarm (Digital Input).

10.6.13.3 Power Monitoring

Provide power monitoring to measure the power quality and consumption at each site and on individual
pumps. Network all power monitors to the PLC via Modbus TCP/IP. If the pump has a VFD or soft starter
equipped with power monitoring via network interface, this interface may be used instead of a separate
power monitor.
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10.6.14 Alarm Notification

Fairfax County has standardized on the Antx Aquavx Scout. No “or equal” or substitutions are permitted.
Provide each alarm dialer with a 4G cellular modem, backup battery, and antenna. See Section 10.5.4.

|II

Incorporate the following design guidelines into the design of the alarm dialer for independent, remote
alarm notification. Provide each alarm dialer with a 4G cellular modem, backup battery, and antenna.

The following are the general requirements for the alarm dialer:

e  Wiring must be 18-gauge instrumentation cable.
e Provide the following standard 1/0 (if applicable):

= High wet well float alarm.

= High dry well float alarm.

®  Loss-of-power alarm.

B Generator Running Status.

= Pump Running Status (each pump).

®  Pump Failure Status (each pump).

= Wet well level (re-transmitted from PLC).

10.6.15 Field Instruments

This section includes Fairfax County’s preferences regarding field instrumentation at the various remote
sites. The Engineer is responsible for including additional instruments as necessary for the proper
operation of the remote site. For all instruments, the Engineer must coordinate with the civil and
structural engineers to select the appropriate installation location, and the electrical engineer for the
signal wiring.

10.6.15.1 Level Measurement
Wet Well Continuous Level

Measure sewage level in each wet well using a redundant set of submersible type level transducers. Wire
the level signal from each transducer to the PLC system for continuous monitoring and control of the
sewage pumps based on operator level setpoints.

The following are the minimum guidelines and requirements for the level transducer selection and
installation:

e Power the transducer from the PLC with a 2-wire 4-20 mA output. Select the range based on
the depth of the wet well.
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e Suspend the transducer by a cable, made of polyurethane material and installed within a
stilling well away from the direct inflow and outflow in the wet well.

e Provide the transducer with a vent filter. Install the vent filter away from the wet well, above
flood level of the wet well.

e Provide anintrinsic safe barrier where the transducer cable enters the non-classified building
area. Locate intrinsically safe barriers in the PLC panel and power the loop. Follow NFPA 70
Article 504 to mitigate any induced current in intrinsically safe wiring by isolating intrinsically
safe barriers and wiring in their own area.

Wet Well Float Level

Use a float switch to detect the alarm limit levels in the wet well. Provide two floats for each wet well.
Use one float to detect a high level and wire the float to the PLC. Use a second float to detect a high-high
condition, hardwire the second float to both the alarm dialer and to the backup control system.

The following are the minimum guidelines and requirements for the float switch selection and installation.

e The floats must be mercury-free ball float switches.

e The floats must be rugged 5-1/2” ball type, 316 SS construction with non-stick coating.

e Install the cable for the float within a stilling well with a strain relief fitting on the top. Mark
the length of the float cable with tape at the strain relief end of the stilling well.

e Do not extend the float cable more than 6 inches beyond the bottom of the stilling well.

e The float must be put into the wet well and installed to keep it away from the direct inflow
and outflow in the wet well.

e Provide intrinsically safe barriers for sensors following area classification.

Dry Well Float Level

The dry well (if applicable) must be monitored to detect a flood condition. Provide two floats for each dry
well. Use one float to detect a high level and wire the float to the PLC. The second float is wired to the
alarm dialer. The following are the minimum guidelines and requirements for the float switch selection
and installation:

e Provide a float with a hermetically sealed reed switch located inside the stem.
e The switch must be actuated by a magnet located in the float. As the float rises and falls, the
magnetic field passing the switch (in the stem) causes the switch to actuate.

Stilling Well

Provide a stilling well for each level transducer or wet well float switch. The following are the preferences
for the stilling well:

e Extend the stilling well from 6 to 12-inches from the bottom of the wet well to 2 feet above
the wet well or another walkway. Label the length of the stilling well on a stainless tag
attached to the stilling well with its measured depth from the bottom of the wet well.
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e Hang the transmitter in the stilling well such that the sensing head is even with the stilling
well opening. Mark the cable with identifying tape at the point of exit from the stilling well
to note its length.

e The stilling well must be schedule 80 PVC-type conduit, a minimum of 3 inches in diameter
or 2 inches in diameter larger than the diameter of the transmitter; whichever is greater.

e Each stilling well must have 1/2-inch vent holes in two roles, 180 degrees apart, at one-foot
intervals from the top to the bottom of the stilling well.

Transmitter Maintenance Rack

Provide a transmitter maintenance rack to service the level instrumentation without entering the wet
well. Refer to the following detail for the transmitter maintenance rack.
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Figure 10-3: Standing Transmitter Maintenance Rack

Float Maintenance Rack

Provide a float maintenance rack to service each float without entering the wet well. Refer to the following
detail for the float maintenance rack.
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Figure 10-4: Standard Float Maintenance Rack

10.6.15.2 Flow Measurement

Include flow monitoring equipment on more complex (see Section 10.5.2 for definition) new pump
stations and pump station retrofits to measure discharge flow from the pump station. Assume simple
stations will also have flow monitoring, thought it may not be required as determined by WCD. If the
Engineer determines that flow monitoring is infeasible or not practical, provide WCD with a justification
and an exception may be made with County approval. Flow monitoring must be accomplished using in-
line magnetic type flow meters. If the Engineer determines that a magnetic type flow meter is infeasible
or not practical, an alternative flow metering device may be used with Fairfax County’s approval.

The County’s preferred approach is that dedicated flow meters be installed on the discharge of every
pump. For pump stations with less than three pumps, a single common flow meter may be installed on
the common discharge header to monitor the pump station discharge flow provided that only one pump
is operated at a time during normal operation.

The following are the minimum guidelines and requirements for flow meter selection and installation.
Exceptions may be made to the below requirements but must be discussed with and approved by Fairfax
County WCD on a case-by-case basis.
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10.6.15.3

Provisions must be made to maintain a filled pipe under all operating conditions where flow
meters are installed. It is preferred for flow meters to be installed on vertical upward flowing
pipes. If this is not feasible and the flow meter must be installed on a horizontal pipe, the
flow meter must be located on a low point of the pipe.

The flow meter installation must meet the requirements of the manufacturer’s
recommendations and provide the required straight pipe length upstream and downstream
of the meter.

Flow meter and associated piping must be sized and designed to maintain a velocity between
2 and 10 feet per second through the meter.

If a common flow meter is provided to meter multiple pumps, provide upstream and
downstream isolation valves and a bypass line with a shut-off valve for the flow meter.
Provide flushing connections upstream and downstream of the flow meter.

Install flow meters with sufficient space to access the flow meter from at least one side.
Direct burial of flow meters is not allowed.

For installations in vaults, install any valving associated with the flow meter (e.g. isolation
valves for maintenance) in the same vault as the meter.

Rate flow meters for submergence.

Provide a permanent access platform for flow meters that are installed more than 6 feet
above the ground. Alternative means of providing permanent access may be considered on
a case-by-case basis.

Select flow meter construction (e.g. liner and electrodes) based on manufacturer’s
recommendation of the materials most compatible with the fluid being measured.

Provide ground rings with strap and ground wires.

Flow meters must be 120VAC powered with a 4-20 mA output to PLC and have a remote
mounted transmitter with display. Locate the remote transmitter inside a building (not
outdoors or in a metering vault).

All flow meter components must be rated for the area classification as determined by the
electrical engineer.

Pressure Measurement

All pump stations must (where feasible) include a pressure transmitter to measure the station discharge
pressure. The following are the preferences for the pressure transmitter.

Pressure transmitters must be microprocessor based, intelligent-type.

The transmitter must be loop powered from the PLC with a 2-wire 4-20 mA output. Select
the range based on the range of the discharge pressure.

Include a diaphragm seal to isolate the pressure transmitter from the process.

The enclosure must be rated peer the installed location.
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10.6.15.4 Gas Monitoring

Design such that gas monitoring systems are fed by a UPS, without exception. Require any gas
monitoring system to be fed from a dedicated (UPS-fed) circuit breaker within the control panel.

10.6.16 Development Environment

Direct the contractor/SCADA Integrator to provide a laptop for testing purposes with appropriate
software to develop PLC programs, HMI graphics, and databases, plus any other software needed to
make the control system function as designed.

10.6.17 SCADA Testing Guidelines

All SCADA testing for a facility must fit within the bounds of facility testing covered in depth in Section
12 of the Fairfax County Facility Design Guidelines. This section clarifies some SCADA-specific tests that
happen within that construct and provides requirements that must be incorporated into design
specifications that apply to the SCADA Integrator.

10.6.17.1 Introduction

SCADA testing must work within the overall project testing requirements. It is the responsibility of the
SCADA Integrator to provide a functional control system. This functionality is proven by factory and field
testing, with test documentation for each test performed.

The SCADA Integrator will test the system so that WCD and the engineer can verify all the points and
functionality in the SCADA system. The SCADA Integrator must coordinate all testing with WCD, the
Contractor, the design engineer, and any sub-contractors. Copies of signed off test procedures, forms,
and checklists constitute the required test documentation. Testing will not be considered complete until
the test documentation has been submitted and approved.

Each test shall be in the cause-and-effect format. The person conducting the test will initiate an input
(cause) and upon the systems or subsystems producing the correct result (effect), the specific test
requirement will have been satisfied. The following tests must be performed:

e Factory Testing:
®  Pre-Factory Test.
®  Factory Acceptance Test.
e Field Testing
®  Pre-Startup Testing (no SCADA activity)

= |/O checkout during “Start-Up Testing” phase.
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B SCADA Commissioning
= Commissioning
®  Post-Commissioning

All tests shall be conducted in accordance with approved test procedures, forms, and checklists. Tests
may not commence without an approved set of test procedures.

Table 10-12: Testing Summary

' Panel Build Complete
. ' HMI, PLC, and OIT Programmin
Pre-Factory Testing SI Shop No ' Pre-Factory Testing Results g &
Complete
' Backup System Complete
. ' Signed /O Factory Test
Factory Testing SI Shop Yes J / ¥ '  Pre-Factory Testing Complete
Forms
Sl Shop, . b .
Control Strategy ) ' Signed Control Strategy Factory Testing Complete
D . Videoconference, Yes
emonstration or McMath Facility Factory Test Forms '  Control Strategy Tested
" Pre-Startup Testing Complete
Start-Up Testing Site Yes I Signed1/O Test Forms ! Control Strategy Demonstration
Complete
| .
SCADA Commissioning Site Yes Signed Control Strategy Test ' Start-Up Testing Complete
Forms
L . ' Signed Control Strategy Test
Commissioning Site Yes & 24 !  SCADA Commissioning Complete
Forms
Post Commissioning Site Yes ' TestLogs | o
Interim Operation | Updates Commissioning Complete
A S
' McMath Facility, iFix PQB, Historian, and o
Remote SCADA Testing Site Yes Graphic Screen !  SCADA Commissioning Complete
Configurations

10.6.17.2 Factory Acceptance Testing

The purpose of Factory Acceptance Testing is to test the entire hardware and software system as a
complete integrated system prior to installation in the field. This consists of Pre-Factory Testing and
Factory Testing.

Tests to be performed shall include at a minimum, the following:
e Panels and enclosure inspection to verify integrity of cabinet enclosures, frame structures,
paint work and finish.
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System audit to verify all components have been staged for the test and have been
documented properly with correct model numbers, serial numbers, etc.

Panel wire pull test to ensure all wiring is connected with the appropriate torque to prevent
wires from coming loose.

Power, communication, and I/O are wired according to approved submittals.

UPS test to verify all UPS backed loads are kept online when in operations.

Network test to verify all communications are functional.

PLC 1/0 point checkout at the terminal strip to verify proper control panel wiring and I/O
module set-up.

Operator interface tests (e.g. graphics, alarms, trends, alarm notification, etc.) to verify that
the HMI and/or OIT are configured correctly.

Control strategies are programmed according to specifications.
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Pre-Factory Testing

The Pre-Factory Test serves as an unwitnessed Factory Test for the SCADA Integrator to perform at their
location prior to the witnessed Factory Test. This testing essentially forces the SCADA Integrator to
perform a complete “dry run” of the actual Factory Test before WCD or the engineer arrives at the site.

The engineer should require successful completion of the Pre-Factory Test, including the submission of
the Pre-Factory test results to WCD, as a prerequisite to scheduling the Factory Test.

Factory Testing

The Factory Test shall be a repeat of the Pre-Factory Test at the SCADA Integrator’s location and should
be attended by WCD, the engineer, and anyone else involved in the SCADA system design and
configuration before field installation.

Upon successful completion of Factory Testing, the SCADA Integrator needs to submit a record copy of
test results to WCD. Unanticipated failures may, at WCD’s or the engineer’s discretion, result in a failed
FAT, which should be re-scheduled at a later date.

Control Strategy Demonstration

The Sl needs to demonstrate the functional control strategy to WCD. This may be done during the
factory test, or the SI may use a simulator/emulator to provide the full functionality of the PLC in a
demonstration at WCD’s headquarters or by videoconference.

The control strategy demonstration must show the working control descriptions, line by line. The means
of documentation of this is up to the SI, but all control descriptions in the specification are required to
be tested.

Upon successful completion of Control Strategy Demonstration, the SCADA Integrator needs to submit a
record copy of test results to WCD. Unanticipated failures may, at WCD's or the engineer’s discretion,
result in a failed test, which should be re-scheduled at a later date.

10.6.17.3 Field Testing

Field testing follows Section 12 of the Facility Design Guidelines and starts with simple tests (I/0, loop,
HMI, manual control), proceeds through automatic control, and then finally to full Commissioning
testing. The testing program is progressive: an underlying assumption is that more and more equipment
is being left powered up as local testing completes and SCADA Commissioning testing progresses. Then,
Commissioning testing proves the entire system is functional using a SCADA system running on a
surrogate Sl laptop for testing purposes. This is referred to as local testing. Later, once proven locally,
testing must be repeated to WCD’s SCADA system through the communications means to the site.

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 156



Local SCADA testing represents a block of work where support from contractors is relatively high.
Executing this test locally improves the general dialog and minimizes confusion. The objective of local
loop testing will be to test 100% of the PLC I/O, plus as much logic (control strategy) as can be
reasonably tested. Later, remote communication testing will prove that the SCADA system can in fact
see any PLCs over all communication segments. This remote communication testing effort will require
relatively little support from interfacing contractors. As the local SCADA testing has proven the full
functionality of the iFIX system, remote SCADA testing reconfirms the exact same configuration over
communication lines to the final server.

For all field testing, the preferred test method will always be to execute the test wherever possible to
the end elements. For example, the preferred test will prove valve open/close limit switches by
operating the valve, not by installing a jumper on the limit switch contacts. On a case-by-case basis,
unique circumstances will arise that preclude the operation of equipment: for these occurrences
simulated signals will be used and so documented in the comment's field of the signoff documentation.
At the time of the Commissioning test, it is expected that no points are simulated.

Start-Up Testing

All mechanical systems should be checked out by the contractor and SI, have passed any manufacturer’s
startup requirements, and be ready to run. This process is part of what is collectively known as “Start-
Up” in Section 12 of the Facility Design Criteria. Once mechanical checkout is complete, proceed to I/0
testing. This part of Start-Up testing shows that all signals generated in the field are received by the
SCADA system properly and displayed on the HMI graphics.

SCADA Commissioning

SCADA Commissioning tests start by showing that equipment control commands are executed properly,
permitting manual control. Once this base level of functionality is established, exercise control strategies
to the extent possible for various systems.

Upon completion of SCADA Commissioning testing, the 1/0 List and test requirements for the
Commissioning test shall be reviewed by the Contractor, the Sl, the engineer and WCD. This will confirm
system readiness has been demonstrated to WCD, the field equipment I/O was successfully tested, the
control strategies are fully executed as far as current operation of the facility will permit, and that each
party has confirmed readiness for the scheduled Commissioning starting date and time.

Commissioning

Once loop testing is complete and treatment processes able to run in automatic control to the extent
possible, the system shall undergo Commissioning. See Section 12 for a full description of
Commissioning that involves all activities, rather than just SCADA. The purpose of Commissioning is to
check that the process equipment, instrument installation, calibration, configuration, field wiring, and
the control panels are set-up correctly to monitor and control the processes. Commissioning is
performed for the complete system rather than pieces.
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The engineer shall specify SCADA Integrator personnel be present during Commissioning as required to
address any potential issues that would impact system operation. The Sl is expected to provide
personnel for this test who have an intimate knowledge of equipment supplied as part of this system.

Any malfunction during the test shall be analyzed and documented by the Sl and the test run again after
corrections. Throughout the duration of Commissioning, no modifications to the SCADA system are
permitted without prior approval from WCD.

The following shall be demonstrated for SCADA during Commissioning:

All components and instruments have been calibrated, configured, and set up properly to
perform their specified functions.

The power, communication, and 1/0 to/from control panels have been wired according to
approved submittals and the contract documents.

Proper ventilation and cooling is being provided to maintain internal control panel
temperatures under full running conditions.

Expected results on all indicators within the loop such as HMI screens, OIT screens, pilot
lights, horns, beacons, etc. when DI signal conditions change from inactive to active at the
device or instrument.

Expected results on all indicators within the loop such as HMl screens, OIT screens, recorders,
digital indicators, etc. when Al signals are tested over the entire engineering range (including
0%, 50%, and 100%).

Equipment responds accordingly when DO or AO signals are turned on.

All new SCADA network equipment has properly integrated with the existing system and
seamless communication.

Control strategies (including faults and logical failure scenarios) programmed into the
PLC/HMI perform in accordance with the specifications.

Power monitoring or any other monitoring devices values are verified with actual data
displayed on the devices.

UPS switches power correctly while keeping all UPS powered loads online and maintains
specified runtime when line power has been cut off.

Network failure and recovery test. SCADA operation during the event of network failure.
Historical data collection shall be verified through trending and reports.

The SCADA System additions (e.g. graphics, alarms, trend screens, alarm notification,
historian, reports, etc.) are proven to be working correctly.

The system is ready for reliable operational use by WCD.
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Post Commissioning Interim Operation

After Commissioning is complete, the Post Commissioning period begins (See Section 12). During this
test, which is described in Section 12, direct the Sl to remain on call and respond to / resolve any SCADA
issue within four hours of notification.

10.6.17.4 Remote SCADA Testing

The temporary local SCADA node allows for verification of local testing to Operator Displays (OITs and
HMIs) rather than just to PLC registers. Testing from end elements to the HMI, OIT, 1/0 and Control
Strategies will represent final testing for that work. That is, this I/O and these Control strategies will not
need to be re-verified when communication links are used, and SCADA functionality is moved to the
McMath facility. The remote SCADA testing will be a spot check of functionality for remote control and
monitoring, with testing items chosen by WCD but at a minimum including the functionality of all
pumps. Prior to remote SCADA testing, the SI must provide the iFIX PDB export, driver files, historical
configuration, and graphic files to WWM IT for incorporation into WCD’s SCADA system.

The timing of the remote SCADA testing is not definitive but may be done at any time after
Commissioning. Often, this test will occur during Post Commissioning Interim Operation (See Section
12).

10.6.18 Required Project Documentation

Specify that the SCADA Integrator provides the following documentation during the construction
project:

10.6.18.1 Submittals During Project Execution

Submit graphic screens, process database export, and fully-documented PLC programs at least one
month prior to factory testing initiation. Documentation of PLC programs must consist of each database
element documented as well as a descriptive documentation for each section of logic. These will be
reviewed by WCD operations staff. Require the Sl to hold at least one workshop for graphics and
database for simple pumping stations. Require at least two workshops for complex pumping stations or
non-standard facilities. Respond to and incorporate WCD and WWM IT comments into the work.

10.6.18.2 SCADA Operations and Maintenance Manual Requirements

Specify that the Sl prepare updates to existing or new Operator Training Manuals for use in training staff
in the operation of the facility using the installed SCADA system.

Prepare a Draft general outline of the Operator Training Manual for WCD review and comment. The
outline will depict the manual sections and anticipated documentation to include in each section. The
outline shall include but not be limited to the following sections:

e Table of Contents
e [Introduction
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e Description of Facility Process Components

e Local Controls

e Manual Control Functions

e Automatic Control Functions

e Unmanned Operations

e Manned Operations

e Alarm Signals / Descriptions

e Human Interface Screens / Detailed Screen Walkthrough

Maintenance and Reference Manual

Prepare a Draft general outline of the expected Maintenance and Reference Manual for WCD review
and comment. The outline will depict the manual sections and anticipated documentation to include in

each section. The outline shall include but not be limited to the following sections:

e Table of Contents

e Introduction

e Graphic screens (electronic copy).

e Process database export (electronic copy).

e Final, fully-documented PLC programs (electronic copy).
e PLCProgram printout on 11x17 paper.

e Memory Map (Include all memory registers communicated between HMI and PLC).

e All MODBUS master/slave device assignments.
e MODBUS communication programming and registers.
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Section 11 Equipment General

11.1 No Substitution / No Equal Products

Specific products or manufacturers are, at times, required in projects. These are not required to be
processed through the Purchasing Resolution “sole source” procedures if they are included within the
overall project bid. Advertisement and open bid of an entire project substantiates open competition. Such
products and manufacturers do, however, require a designation of “No Substitutions — No Equal Products”

in the project specifications.

If the value of a specific product or manufacturer is disproportionately high (30% to 40% of total estimate
project cost) or the only product or manufacturer being bid, the product is then considered a sole source
and must follow the sole source procurement process.

Process for “No Substitutions — No Equal Products”:

Coordinate with The Engineer, DPWES Wastewater PM, WCD, and others as appropriate to
identify any products or manufacturers required to be “no substitution — no equal products”.
The DPWES Wastewater PM will prepare a memo “To: Deputy Director DPWES” listing all the
products and manufacturers for “no substitution — no equal products” and the reason for
the single selection. The Deputy Director DPWES must approve all “no substitution — no
equal products” prior to bid the project.

Provide the list to the Engineer to clearly incorporate all the “no substitution — no equal
products” into Section B of the specifications with the clear designation “no substitution —
no equal products”.

All the “No Substitutions — No Equal Products” must be included in the Major
Equipment/System Schedule in the front-end specifications.

Obtain a letter from the “no substitution — no equal products” vendor stating the value of
the subject work and stating that they will provide the same pricing to all the contractors.

Table 11-1: No Substitutions / No Equal

Tnemec Series 46H413 (16-20 mils Total PPG, Carboline, Sherwin

Protective Coating for Wet Well Dry Film Thickness (TDFT)), Tnemec Series Williams. @
with H2S below 100 ppm¥ N69/104 (16-20 mils (TDFT) or Tnemec '
Series 435 (30-40 mils TDFT) or equal....
Protective Coating for Wet Well One Cost Tnemec Series 434 (120 mils)
i () . . PPG Raven 405
with H2S above 100 ppm One Coat Tnemec Series 435 (30 mils)
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Note:

type applied.

1. For all wet well coatings, Engineer shall include in the Contract Documents provisions to provide signage adjacent to the wet well identifying coating

2. Engineer must confirm with WCD before listing in Contract Documents.

3. Surface preparation, concrete repair mortar, and primer shall be coordinated to ensure compatibility and reviewed with WCD.

Submersible Sewage Pumps

Chopper Pumps

Xylem/Flygt

No Substitutions Allowed®

Note:

WCD prior to listing in Contract Documents

1. Secondary preferred manufacturer (if xylem/Flygt cannot meet required flow/head condition) are ABS or KSB. Confirm named manufacturer with

Xylem/Flygt

Sump Pumps Myers No Substitutions Allowed
Zoeller

Residential Grinders E-One No Substitutions Allowed

Electric Sewage Grinder

JWC Environmental

No Substitutions Allowed

Fuel Polishing System

RCI Technologies
Reverso Pumps LLC
FuelTec Systems, LLC

No Substitutions Allowed

Electric Resistance Air Coils

Chromalox, Inc.

No Substitutions Allowed

Dry-Type Transformer (600 Volts
and Less)

Eaton Corporation
Schneider Electric
General Electric Co.

No Substitutions Allowed

Automatic Transfer Switches

Cummins Onan
Caterpillar
Russell Electric

No Substitutions Allowed

Medium Voltage Fuse Interrupter
Switchgear

Eaton MVS Switchgear
Square D HVL Switchgear

Router

Cisco layer 3 EIGRP needs to be industrial

No Substitutions Allowed

Motor Control Center

Allen-Bradley
Eaton
Schneider Electric

No Substitutions Allowed

Ductless Fan Coil Units

Carrier Corp.
YORK

No Substitutions Allowed

Propeller Unit Heaters

Airtherm

CClI Thermal Technologies, Inc .
Engineered Air

Rosemex Products

No Substitutions Allowed
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Adjustable Frequency Drives
(AFD)/Variable Frequency Drives
(VFD)

Allen-Bradley
Schneider Electric

No Substitutions Allowed

Programmable Logic Controller

Modicon M340 by Schneider Electric

No Substitutions Allowed

Backup Pump Control Relay

Schneider Electric/Zelio

No Substitutions Allowed

Backup Pump Control Operator
Interface

Schneider Electric

No Substitutions Allowed

Remote Alarm Notification System

Aquavx Scout

No Substitutions Allowed

oIT

Schneider Electric Magelis

Packaged Liquid Odor Control

Xylem No Substitutions Allowed
System
AUMA
Valve Operator Rotork No Substitutions Allowed
EIM

Air Release Valves

Apco DeZURIK

Float Flygt No Substitutions Allowed
Endress+Hauser

Flow Meters ABB No Substitutions Allowed
Rosemount

Surge Relief Valves

GA Industries (VAG USA, LLC)

No Substitutions Allowed

Check Valves

Apco DeZURIK
GA Industries

Exhaust Fans

Greenheck
Loren Cook Company
PennBarry

No Substitutions Allowed

Precast Concrete Buildings

Smith —Midland Corporation

No Substitutions Allowed

Pressure Transmitter for Wet Well

Pressure Transmitter (non wet well)

Rosemount

. o Endress+Hauser No Substitutions Allowed
with Stilling Well
Pressure Transmitter for Well
. . Endress+Hauser No Substitutions Allowed
without still well
Endress+Hauser

No Substitutions Allowed

Generator

Cummings Onan
Caterpillar

No Substitutions Allowed

Uninterruptible Power Supply

Phoenix Contact Quint AC-UPS

No Substitutions Allowed

Wet Well Lighting

Acuity Brands Lighting, Inc

No Substitutions Allowed

Pole-mounted Light

Acuity Brands Lighting, Inc

No Substitutions Allowed
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Card Reader

Fairfax County DIT Security Standard

No Substitutions Allowed

CCTV cameras

Fairfax County DIT Security Standard

No Substitutions Allowed

11.2 Nameplates

11.2.1 Label Requirements

Label all major equipment components in the field using equipment labels installed in highly visible
locations and uniform locations between like equipment. For each label, include a brief description of the
equipment and the tag number matching the tag number on the P&ID drawings. At a minimum the
following types of equipment will be labeled:

e Pumps
e Grinders

e Valves 3-inches or larger

e Conduits
e Sprinklers

The following equipment will not be labeled:

e Sump pumps

e Monorails and hoists

e Gate Valves

e Valves less than 3 inches

11.2.2 Construction

Phenolic signs with black background and white text.

11.3 Equipment Tagging

11.3.1 Requirements

Label all equipment, valves, and instruments that have a tag number on the P&IDs and no nameplate with

a tag in the field.

11.3.2 Construction

Tags must be 3 inches circular, constructed of stainless steel and affixed to components using metal wire.

11.4 O&M Manual
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The Engineer is to provide three (3) paper copies, each bound in a heavy duty “catalog” binder with
expanding posts, and one (1) digital copy of the pumping station Operation and Maintenance manual, in
a form acceptable to Fairfax County.

The manual must contain all items as required in the WCD provided O&M template. The Engineer shall
coordinate with WCD for this template.

11.5 Training

The Engineer shall have the prime responsibility to coordinate the execution of Training. The Engineer will
work closely with Fairfax County Operations to plan and execute commissioning. The following personnel
shall be present for Training:

e Engineer (Director/Task Control).
e Contractor.

e Subcontractors, as required.

e Suppliers, as required.

e Fairfax County staff, as directed.

After successful Commissioning, the Engineer shall organize Training for Fairfax County, in the proper
operation of the pumping station and each unit process that makes up the facility. Such training shall
include, at minimum:

e Safety orientation.

e System description.

e Identification of all individual pieces of equipment and explanation of their purpose.

e Review and description of control logic.

e Sequencing and set points for all control equipment and systems.

e Review and demonstration of operator interfaces (HMls).

e Identification and demonstration of unique maintenance activities necessary to ensure
proper operation of the facility.

e Identification and explanation of equipment and system limitations.

e Identification and explanation of spare parts and special tools.

Facility training shall also identify all transient protection devices on the force mains, their location, the
location of the discharge manhole(s), and any downstream restrictions or interlocks.

Following Training, the Contractor is to allow for additional programming adjustments to operator
interfaces as directed by Fairfax County.

11.6 Warranty

Any warranty-required items by manufacturer must be met or Engineer must notify Fairfax County during
design for review and comment.
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Pumps must be provided with at least a 5-year warranty. The standard manufacturer’s warranty should

be provided for equipment, including VFDs.

11.7 Spare Parts

The following spare parts must be provided:

e One pump of each size installed and one set of manufacturer’s recommended spare parts

for each pump.
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Section 12 Acceptance Procedures

This section provides minimum requirements and guidance for the acceptance of pumping stations during
the final stages of construction. It is the responsibility of the Engineer to incorporate the Contractor’s
responsibilities and requirements of Section 12 into the Contract Documents, where applicable. Note
that SCADA testing must be completed in accordance with Section 10.6.17.

The pumping station shall undergo the following three (3) steps, described in more detail in the following
sections, prior to handover to Fairfax County:

1. Pre-start Up Testing.
2. Start-up.
3. Commissioning.

The Engineer shall assist in the overall coordination of the Pre-start Up Testing, Start-up, and
Commissioning. More specifically the Engineer shall:

e Develop a program with input from the Contractor, the Contractor’s
suppliers/Subcontractors, and Fairfax County Wastewater Collection Division to carry out the
Pre-start Up Testing, Start-up, and Commissioning in an organized and timely manner.

e Ensure that sufficient Contractor, Engineer, and Fairfax County resources are available and
the roles and responsibilities within the program are understood.

e Develop a schedule for the program and maintain and update the schedule as required for
communication with all parties.

e Facilitate meetings and distribution of information prior to the start of and throughout the
program to ensure the activities are carried out and that parties are aware of the timing of
upcoming activities.

e Collect and maintain testing results, start-up, and commissioning reports and prepare a
commissioning report, as described in following sections, to Fairfax County WCD.

The Contractor is required to submit to Fairfax County WCD and the Engineer, four (4) weeks in advance,
a program for all Pre-start Up testing, Start-up arrangements, Commissioning, and Training processes.
The program shall include, at a minimum, the phases identified above and detailed in subsequent
sections of this document. The program is to clearly identify who shall be on site for each phase of Pre-
start Up Testing/Start-up/Commissioning etc.

It is the responsibility of the Contractor to organize, plan, and carry out the program’s activities. Fairfax
County personnel and the Engineer shall attend and witness testing/start-up as required.
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The Contractor is to allow to Fairfax County Staff access to the site during the construction, Pre-start Up
Testing, Start-up, and Commissioning phases. Staff shall be allowed to inspect the site, provided it is safe
to do so.

The Contractor shall provide the resources and information, in a timely manner and prior to commencing
Pre-start Up Testing to the Engineer, so that the Engineer may create the Commissioning Plan. Where
items cannot be provided prior to Pre-start Up a plan for providing same shall be given to the Engineer
and Fairfax County WCD. The Facilities Startup Plan or “Commissioning Plan” will include:

e Facilities Startup Plan with detailed task list (distinct system test plan) and identified dates
for each task.

e Identification of when parties are required on site, for each phase of the commissioning.

e List of all pumps, meters, electrical equipment, instruments, valves, and assemblies — stating
make, model, HP, set points, inputs, and outputs.

e List of all vendors and contacts of systems incorporated into the station that will be required
during Startup and/or Commissioning.

e List of SCADA tags to be provided to Fairfax County Services.

e Operation and Maintenance manuals provided prior to any startup tests for the various
systems.

e Completeinformation on proposed temporary connections in the form of shop drawings and
complete written descriptions.

e HMI/PLC/SCADA signals and test arrangements.

e HMI/PLC/SCADA programs, in hard copy and electronic format. Where proprietary software
is required to edit these programs, that shall be also be provided.

e Tabulated design and test conditions over various operation situations.

e Record of operational set points.

e Provision of flows for testing — live flow or tankered clean water.

e Confirmation that each distinct process unit has been test ran (e.g. pressure, pump dry run,
valves open/closed, instrumentation correctly operating).

e All PLC/SCADA/HMI signals to be tested for correct response. Also identify the nature of the
response prior to RDT.

e List of simulation and failure alarms to be generated.

e Operating sequence / control narrative provided.

e Confirmation of functioning chemical distribution and carbon odor system functionality.

e Confirmation that Consultant has inspected construction works.

In development of the Commissioning Plan, the Contractor shall include Fairfax County testing for the
various common pump station equipment presented in the table below.
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Site Cameras

Site Access Systems

Building Access Systems

X X [ X [ X

Building Alarm Systems

Louvers

Doors

Access hatches

Fall protection systems
Gratings

Pumps

Surge Tanks

Valves

Gates

Channel Grinders/Comminutors

Screens

Adsorption odor systems

Chemical odor systems

Crane/Gantry/Hoist

XXX XX XXX [X[X[X|[X|[X

Bypass system test

Transformers
Generator and ATS

X
X (If available)
X (If available)
X
X (optional)

Switchgear

Motor control center

Pump control panel
VFD/AFD
Electrical Panels

X |X | X | X | X

Switches and Receptacles
Lights
Grounding

XX [X [X | X | X |X|X

>

Service

Lightning Protection
ArcFlash
UPS
PLC
oIT
Programming Review

XX [X [ X | X |X

Sensor Installation
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Stilling Well

Sensors
SCADA Integration
SCOuT
Cellular Link
Ethernet Link

Remote access
HVAC systems

Dampers

Unit heaters and Thermostats

Water pressure

Water backflow valve

Eyewash

Fixtures

Drains

XXX XXX |X|X|X|X|X|X|X|X|[X|[X

Force Main Hydro Test

12.1 Pre-start Up Testing

The Contractor shall have the prime responsibility to coordinate and execute Pre-start Up Testing. The
following personnel shall be present for Pre-start Up Testing activities:

1. Contractor (Director/Task Control).
2. Subcontractors, as required.

3. Engineer.

4. Suppliers, as required.

5. Fairfax County Staff, as required.

The Engineer shall ensure that all Pre-start Up Testing has been completed in line with manufacturer’s
recommendations and good practice, and in line with the Specification Section 01650 — Facilities Start-

up.

Pre-start Up Testing refers to any work carried out on mechanical, electrical, or structural elements
during the construction and installation works. Typical Pre-start Up Testing includes concrete testing,
pressure testing of pipes, leaking testing, visual inspections, point-to-point electrical continuity, etc. Pre-
start Up Testing is carried out to ensure that during the construction/installation phase that the supplied
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materials are correctly installed, meet Start-up criteria, and are safe for use. Electrical panels are to be
provided with the manufacturer’s written confirmation that point-to-point testing and work bench
testing has been completed.

Leakage Testing: Pressure test drainage, pressure and vent piping. Prior to installation of mechanical and
electrical equipment, all wet wells and water retaining tanks shall be tested for leakage.

12.2 Start-up

The Contractor shall have the prime responsibility to coordinate and execute Start-up Activities. The
following personnel shall be present for Start-up activities:

1. Contractor (Director/Task Control).
2. Subcontractors, as required.

3. Suppliers, as required.

4. Engineer.

5. Fairfax County Staff, as required.

Start-up refers to the preparation of mechanical and electrical equipment to perform its intended function
after installation but prior to system commissioning, such as checking operation of equipment, testing of
communication signals between monitoring devices and control panels, etc.

During the Start-up period, the Contractor starts, operates and tests all equipment, controls, and
communication systems to ensure proper function in accordance with the project documents and
manufacturer’s recommendations. The Contractor is responsible for directing the Start-up process and
calling to the site any subcontractors and suppliers necessary to start, test, and certify equipment. The
Contractor will liaise with the Engineer and Fairfax County Staff as necessary. The SCADA tag list is to be
provided to Fairfax County at least four (4) weeks prior to facility start-up to allow the Contractor sufficient
time to program SCADA and coordinate with Fairfax County staff as needed.

The Contractor shall generate and transmit all signals from the point of generation at the instrument to
the PLC/HMI monitoring system. The Contractor shall arrange for Fairfax County Staff and SCADA
integrator to be on site for all Start-up signal testing. Fairfax County Staff and SCADA integrator will verify
signals have been received at the SCADA monitoring station. Contractor to liaise with Fairfax County when
completing this task to ensure signals generated are received at the SCADA monitoring system.

During the Start-up period, all technical issues related to the operation of the facility and all requests for
information shall be resolved. Once the Start-up period has been completed, the facility should be
functioning in accordance with the contract documents. In order to progress to Commissioning, the
Contractor shall provide:
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1. Afullitemized list of equipment accompanied by vendor installation verification and certification
indicating that the equipment has been started, tested, is functioning within specified
parameters, and is ready for its intended use.

2. Test and verify that all equipment and systems function in accordance with the Process Control
Narrative (PCN).

3. Written confirmation, from Fairfax County Staff, that all monitoring signals/alarms have been
simulated and received by the Fairfax County SCADA monitoring station.

4. Afull itemized list of technical difficulties encountered during Start-up and their resolutions.

SCADA Commissioning occurs before the advancement of Commissioning. During SCADA Commissioning,
all communications will be verified between the local PLC and Fairfax County’s SCADA System. The
purpose of SCADA Commissioning is to confirm correct SCADA monitoring and labelling, not to test
communication between PLC and Fairfax County’s SCADA System.

The Contractor shall provide a System Integrator to provide programming for the SCADA and HMI/PLC
equipment and ensure all sub-systems are correctly communicating to the station’s PLC. Under direction
from the Fairfax County representative, the Contractor/System Integrator shall trigger, modulate or
simulate all system tags to confirm communications and to ensure consistent nomenclature and units
throughout. It is expected that the Contractor will have the appropriate technical staff on-site for the time
required to complete the SCADA Commissioning.

12.3 Commissioning and SCADA Verification

The Engineer shall have the prime responsibility to coordinate the execution of commissioning activities.
The Engineer will work closely with Fairfax County to plan and execute commissioning. The following
personnel shall be present for Commissioning and SCADA Verification activities:

1. Engineer (Director/Task Control).
2. Contractor.

3. Subcontractors, if required.

4. Suppliers, if required.

5. Fairfax County staff, as required.

Commissioning refers to the overall system testing that is performed to ensure an entire system,
consisting of many subsystems, performs as specified. Commissioning shall be carried out using a holistic
approach for the entire system. Commissioning shall be completed to bring the mechanical, electrical, and
other systems and components from a state of "static completion" to a state of "dynamic operation" and
to verify conformance to this standard, the design, and Fairfax County’s requirements. The Commissioning
phase shall confirm that the equipment provided meets the design intent and function in accordance with
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specified operational requirements. Commissioning includes reliability demonstration testing (RDT),
equipment performance testing, system handover to Fairfax County, and training of Fairfax County
personnel.

Commissioning occurs after successful completion of Start-up and provision of a full itemized list of
equipment, installation verification, certification, and a full itemized list of technical
difficulties/resolutions. Once the Engineer has reviewed and accepted this information, they shall advise
that the pumping station is ready for Commissioning. The Contractor shall then schedule Commissioning
date(s) a minimum of two (2) weeks in advance, subject to availability of all parties.

During Commissioning, the Contractor demonstrates to the Engineer and Fairfax County that all
equipment and systems function properly and in accordance with the Contract Documents.

It is fully expected that all equipment and systems have been started successfully during Start-up and
operate in accordance with the Contract Documents. The Commissioning phase is not to be used for final
or Start-up testing of systems. This ensures efficient use of resources during Commissioning (e.g. Fairfax
County staff and Engineer time and expenses). If it is determined that all equipment has not been started
and does not operate properly during the first attempt at Commissioning, the Engineer/Fairfax County
may, at their discretion, terminate the Commissioning process and instruct the Contractor to complete
the Start-up and re-schedule Commissioning.

The Engineer is responsible for ensuring that the Contractor provides a dedicated Commissioning Officer
to lead the site Commissioning process. It will be the Commissioning Officer’s task to create the
Commissioning plan, create site acceptance testing protocols, and leading and directing the
Commissioning process. As a minimum, the Commissioning plan shall cover the following:

1. Full Input / Output listing and their function, e.g.:
a. Confirm pump switches ON/OFF at desired levels.
b. Simulate failures.
c. Confirm correct operation of speed drives.
d. Methodology to test the pumps over various operating conditions.
e. Communication arrangements.
2. Full list of equipment and system setpoints.
3. Test or simulate all Input/Output.

4. Check, verify, and record all parameters of pump performance (including electrical parameters)
under all possible operating configurations. These values will be used to check performance
throughout pump lifecycle.

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 173



5. Test (or simulate) and verify functionality of all alarms and ensure that response is in accordance
with PCN.

6. Check and verify functionality of all mechanical systems (e.g. ventilation, pump lifts, heating,
hatches and accessories, valving, etc.).

7. Demonstrate removal and reinstallation of all removable/serviceable mechanical equipment (e.g.
screening baskets, pumps, etc.).

8. Confirm auxiliary power supply system functionality by:

a. Simulating a power interruption at full demand, i.e. opening the line power main
disconnect switch.

b. Conducting a load bank test - 100% load for 6 hours.

c. Ensuring station has automatic start up after power loss and confirm how the VFDs and
equipment return to normal operation without human intervention.

The Contractor shall have an appropriate number of staff available on-site to operate all equipment
installed as part of the project, as directed by the Commissioning Officer and in accordance with the
Commissioning plan and site acceptance testing protocols. Existing equipment needing operation shall be
performed by Fairfax County staff in coordination with the Contractor. The Contractor shall not remove
bypass equipment until the station has been officially commissioned. The Engineer and Fairfax County will
be present to witness Commissioning and will liaise with, and call to the site, other Fairfax County staff as
necessary.

12.4 Post Commissioning Interim Operation

The “Post Commissioning Interim Operation” period follows successful completion of the above laid out
Commissioning and Training arrangements. During this period, it is expected that the facility is fully
functional but has not been turned over to Fairfax County. The Contractor is responsible for operation
and maintenance of the station. This period will end, and the station will be turned over to Fairfax County,
when a satisfactory Commissioning Report and Operations and Maintenance Manual have been
submitted to, and accepted by, Fairfax County and after a two (2) week period. Interim operation of the
station, by the Contractor, is required for a minimum period of two (2) weeks.

12.4.1 Commissioning Report

Following successful completion of Commissioning and Training, the Engineer shall ensure that a
Commissioning Report, complete with certification that the pumping station has been constructed and
operates in accordance with the design intent and project specifications, is provided to Fairfax County by
the Contractor.

The Commissioning Report should contain, at a minimum:
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1.

Executive summary, including:

a.

b.

[oN

d.

Observations.
Conclusions.
Outstanding Items and how/when they will be rectified.

Recommendations.

Performance verification checklists (test results and evaluation).

System deficiencies that were discovered and measures taken to correct them.

Outstanding deficiencies and plan for resolution of outstanding deficiencies identified in final
walkthrough punch-list.

Summary of training process and records of those that were trained at the facility.

Certification from the Engineer that the facility meets the design intent, is operating within
specified parameters and is ready for intended use.

Provide CTO for the station.

Engineer to deliver final pump station engineering O&M manual.

Contractor to provide red-line as-builts of the station as digital files until the final as-builts are
submitted by the Engineer.
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Section 13 Sustainability Requirements

Design of pump stations will incorporate best practices when it comes to sustainability and the County’s
green building policy. The Engineer shall incorporate practical, sustainable design initiatives and consider
the following in pump station designs and development of Contract Documents:

e Energy Efficiency

B |mplement efficient design: Design buildings to maximize natural light and ventilation to
reduce reliance on artificial lighting and HVAC systems.

®  Use renewable energy: Install solar panels and other renewable energy systems.

®  Upgrade building envelopes: Utilize high-performance windows, superior insulation, and
cool roofs (solar-reflecting surfaces) to reduce energy loss.

e Water Conservation
= |nstall water-efficient fixtures: Use low-flow toilets, faucets, and showerheads.

®  Utilize water-saving systems: Incorporate rainwater harvesting and greywater recycling
to reduce the demand for fresh water.

" Implement water-wise landscaping: Choose drought-tolerant plants to reduce irrigation
needs.

e Sustainable Materials
B Select recycled and rapidly renewable materials.

B Choose locally sourced products: Reduce the environmental impact associated with
transportation by selecting materials from nearby suppliers.

= Use non-toxic materials: Employ low-VOC (volatile organic compound) paints and other
non-toxic materials to improve indoor air quality and occupant health.

e Waste Reduction

B Plan for waste reduction: Design and plan meticulously to minimize material waste during
construction.

= |mplement recycling programs: Establish on-site programs to sort and recycle
construction waste.

Wastewater Pump Station Facility Design Criteria, Version: 10.0, Version Date: August 2026

Page 176



B Reuse materials: When possible, salvage and reuse materials from demolition processes
on-site.

e Sustainable Site Development

B Choose eco-friendly sites: Select sites that minimize disruption to natural habitats and
open spaces.

®  Reduce site disruption: Use low-impact construction methods, like prefabricated or
modaular techniques, to reduce excavation and site disruption

13.1 Sustainability Certifications

In certain circumstances, Fairfax County may elect to pursue sustainability certifications. These include
either the Leadership in Energy and Environmental design (LEED) certifications or awards via the
Envision Sustainability Framework by the Institute for Sustainable Infrastructure (ISI).

The Engineer shall coordinate with Fairfax County to determine the desire of Fairfax County to apply for
sustainability certification(s) and the level of achievement at the preliminary design stage of the pump
station design.

13.1.1 LEED

LEED is a globally recognized green building rating system developed by the U.S. Green Building
Council (USGBC). It provides a framework for healthy, highly efficient, and cost-saving green buildings
and neighborhoods. LEED certification demonstrates a commitment to sustainability and ensures
buildings are designed, constructed, and operated to the highest standards of environmental
performance.

Projects go through a verification and review process by GBCI and are awarded points that correspond
to a level of LEED certification: Certified, Silver, Gold and Platinum.

If Fairfax County elects to pursue a LEED certification, the Engineer shall work with the County to pursue
the certifications as necessary.

13.1.2 Envision

The Envision Sustainability Framework is a rating and decision-making tool developed by the Institute
for Sustainable Infrastructure (ISI) to assess and improve the environmental, social, and economic
performance of civil infrastructure projects. It uses 64 criteria, or "credits," organized into five categories
(Quality of Life, Leadership, Resource Allocation, Natural World, and Climate & Resilience) to evaluate a
project's sustainability and resilience. The framework provides guidance for project planning, design,
and delivery, and projects can be third-party verified and awarded a sustainability recognition level from
Bronze to Platinum.

If Fairfax County elects to pursue an Envision award, the Engineer shall work with the County to pursue
the award level of achievement as necessary.
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Section 14 Site Design

Design the site to permit unobstructed access for regular maintenance, equipment installation and
removal, chemical and fuel delivery, vacuum truck operations, landscape management, and emergency
vehicles. Verify whether the pump station site is within a Resource Protection Area and/or Occoquan and
Dulles watersheds and comply with applicable requirements of the Chesapeake Bay Preservation
Ordinance and Virginia SCAT regulations. Confirm site location relative floodplain elevations and floodway
locations. Determine zoning of location to determine site plan requirements relative to Neighborhood
Integration.

14.1 Neighborhood Integration

Include provision for screening higher visibility locations. Many pump stations are in proximity to public
areas and on publicly accessible lands and the site must be designed to minimize noise and odor
complaints. Provide additional screening and buffers as required by Ordinance where public paths and/or
trails are located in close proximity to the pump station site. To the extent practical, locate odor control
systems and generator exhausts on the opposite side of pump station structures from public areas or
sensitive areas. Consult with Fairfax County on the pump station layout especially when the pump station
is in close proximity to high-foot traffic areas and when in close proximity to noise sensitive neighbors.

Design the pump station building aesthetics to match the surrounding neighborhood. The building design
must contextualize the most relevant architectural features of adjacent buildings regarding shape, color,
texture, proportion, pattern, etc. Pump station rehabilitations will comply to the best extent possible.

14.2 Fencing/Gates

Design pump stations to be physically secure facilities. The following list provides guidelines on fencing
and gates that must be used to secure the pump station facility:

e Provide 8-foot tall, galvanized steel chain link fence with barbed wire (8 feet does not include
barbed wire) along the perimeter of the pump station providing sufficient access to
equipment and room for regular site maintenance. Provide swinging access gates for the
fencing system as necessary to permit vehicle access that is large enough to allow a standard
vacuum truck to exit/enter the site uninhibited.

e Fence fabric shall be black vinyl coated galvanized wire in accordance with ASTM F668, class
2B, thermal fused polyvinyl chloride. Both the top and bottom edge shall be knuckled. Fabric
shall be 2-inch diamond mesh. The galvanized steel core wire shall meet
ASTM A 641, tensile strength 75,000 psi, 9 gauge.

e Install fabric within 1 inch of ground level. Fence shall be stretched tight and securely
fastened to posts at points spaced 12 inches apart maximum.

e If allowable a 6-inch wide, 4-inch thick concrete mowing strip at the base of the fence is
preferred.
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Chain link fence will have full length bottom locking PVC privacy slats; black in color.

All ferrous accessories shall be PVC coated, minimum thickness of 0.006-inch, maximum
thickness of 0.010-inch in accordance with ASTM F668, class 2B.

Post should be galvanized steel with PVC coating and shall be spaced equidistant in the fence
line on a maximum of 10-foot centers. Posts shall be set plumb in concrete bases, with post
holes of sufficient size to provide a permanent foundation of concrete. Posts shall be set in
concrete to a minimum depth of 34 inches, with a concrete base extending 6 inches below
the post for a total depth of 40 inches. Concrete post holes shall have the following
diameters:

B Line posts: minimum 12-inch diameter.
B End posts: minimum 16-inch diameter.
B Gate posts: minimum 24-inch diameter.

After installation, spray all nuts and bolts with two coats of flat black alkyd enamel paint
suitable for metal.

Provide barbed wire with double y-style outriggers with three strand barbed wire and add
approximately 1 foot to the overall fence height. Secure barbed wire to the fence using
tamperproof system and constructed of similar material to the fence. Post holes must meet
the guidelines of the American Society of Industrial Security (ASIS) Protection of Assets
Manual. Secure fence fabric to a bottom rail to fortify the bottom of the fence.

Install a “No Trespassing” sign to the exterior of the fence every 50 feet or at least on sign
per straight run of fencing (e.g., one sign per side). The sign language to state "No Trespassing
Fairfax County Wastewater Facility. Authorized Personnel Only."

Provided, install top and bottom rails on the fence to support the weight of the privacy slates
in accordance with manufacturer’s recommendations.

Ornamental or industrial style fences are not preferred but may be provided on a case-by-
case basis with the County’s review and approval. Where ornamental or industrial style
fences are used consider using angled style pikes or other anti-climb features.

In addition to and separate from the perimeter fencing system, provide one vehicle access
gate (e.g. driveway gate) for each vehicle access point to the pump station site that is of
sufficient size to allow at least a standard vacuum truck to enter/exit the site uninhibited.
Install the access gate outside the fencing system. The access gate must be a mechanical
swing style gate with a mechanical lock. Consider grade in the area of the gate to ensure free
operation. The vehicle access gate must be constructed of galvanized steel or approved equal
material.

Electronic access control systems are not preferred for access gates. Where mechanized
gates occur, there should be a keyed pedestrian access gate to bypass the mechanized gate.
Refer to Fairfax County Zoning Ordinances for landscaping and screening requirements and
consult with the WCD where several options may be available to comply with the
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requirements. The Fairfax County Zoning Ordinance takes precedence over these guidelines
and preferences captured herein.

Padlock and Keys: One solid brass padlock shall be furnished with each gate. Padlocks shall
be master keyed. Consult with the County for lock and keying requirements.

14.3 Paving

Incorporate the following paving guidelines in the design of the pump station site:

The site design must include paved driveways to permit regular vehicle access to the pump
station and to facilitate:

= Equipment removal/installation,

B Chemical and fuel deliveries,

®  Qdor control system access, and

B Access for regular maintenance activities.

Concrete driveways are preferred. The Engineer must consult with the County on the
driveway material selection. Where asphalt is selected, the asphalt driveway design must be
per the requirements of the Fairfax County PFM.

Design driveway entrances for new pump stations with angles of 90 degrees from the
roadway and when a driveway is redesigned for an existing pump station the driveway
entrance must have angles no less than 75 degrees.

Design the site with adequate sight lines for vehicles to safely access the right-of-way.

The Engineer should avoid placing driveways and entrances below overhead power and
utility lines to the extent practical.

Driveways shall be wide enough for a standard vacuum truck to be driven to the pump
station site and provide sufficient room for a standard vacuum truck and fire apparatus as
required by the County Fire Marshall to turn around.

A single-unit three axle truck (SU-40) as defined under the AASHTO Geometric Design of
Highways and Streets manual may be used as a design vehicle and represent a standard
vacuum truck. Consult with Fairfax County Fire Marshall to identify fire apparatus design
vehicles. Special considerations must be given to dead-end driveways. The Engineer should
show the vehicle turning radius and path on design drawings.

Any utility structures (e.g. manholes, etc.) located within the driving path of the SU-40
vehicle shall be designed to meet HS-20 loading requirements.

T-turnarounds or Y-turnarounds should be included in the design to the extent practical and
be constructed of all-weather surfaces that can handle the load of a standard vacuum truck
and fire apparatus.
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e Driveways must be designed with large radius turns to the extent practical and should meet
minimum turn radius requirements for the design vacuum truck (SU-40).

e Durable, low-maintenance permeable surfaces may be considered for areas that do not need
to be accessed regularly and cannot be used for areas that provide access to critical
equipment, structures, or systems.

e Curbs are not allowed unless required for drainage.

e Where a paved surface or driveway does not abut a structure, sidewalks should be provided
between locations where equipment is installed and the paved surface or driveway to permit
removal of equipment via hand truck or cart.

e When allowable, driveways should be designed to have a slope not to exceed 5%. If a slope
greater than 5% is required, a high friction asphalt surface treatment or grooved concrete
pavement shall be used in accordance with VDOT standards to increase roadway surface
friction.

e Roadway culverts provided for drainage shall be placed as needed to prevent flooding of the
roadway and designed in accordance with Fairfax Count PFM.

e Access routes shall consider and avoid areas prone to flooding as described in Section 14.7
to provide unflooded access to the pump station to the extent practical.

14.4 Parking

Below is a summary of the parking related guidelines:

e Space should be provided to allow at least three (3) vehicles to be parked within the fencing
perimeter.

e Lined parking spaces are not preferred.

e Curb stops should be provided where allowable to protect fence lines/equipment. Provide
bollards around critical equipment, in front of parking areas abutting structures, building
access points, and around generators and fuel storage tanks. Bollards should be provided
per the Fairfax County PFM standard bollard detail (see plate no. 9-8). Locking bollards may
be provided on a case-by-case basis with the review and approval of WCD.

e Guardrails should be provided where there is a slope safety hazard in accordance with VDOT
requirements.

14.5 Drainage

Pump station sites must be graded to promote positive drainage away from structures including
manholes, vaults, and generators. Avoid steep grades or abrupt changes in grade to the extent possible.
Storm drainage must be provided per the Fairfax County PFM, including pre- and post-development
conditions. To the extent possible, sites should be accessible during flooding events.
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14.6 Landscaping

Refer to Fairfax County Zoning Ordinances for landscaping and screening requirements and consult with
WCD where several options may be available to comply with the requirements (see Special Exceptions
under Article 8, Table 8100.1 Summary of Special Exceptions). Below is a summary of planting guidelines
for pump stations:

e Plants must be low maintenance and installed with enough distance between structures and
fences to prevent excessive maintenance.

e The distance between plants and building and fences must be assessed based on the
expected size of the plant at full growth.

e Site plans must include the location of all plantings, identification of the cultivar/species, and
radius of the plant at full growth. The location and plant selection should be coordinated
with WCD.

e Plantings must be warrantied for one year and include one-time replacement of all plants.

e Grass seed mix and installation must meet the Fairfax County Park Authority specifications
and requirements. Avoid slopes greater than 3:1 for grass areas that must be mowed
regularly.

e Refer to Fairfax County PFM for additional information regarding tree conservation and
planting selection. Consult with Fairfax County where exemptions may apply for pump
station facilities.

e Plantings should not be planted on top of any buried infrastructure. Tree plantings should be
located a minimum of 10 feet from storm drains or sewers.

14.7 Flood Mitigation

To the extent practical, pump stations and associated access roads shall be located outside of the 100-
year floodplain to provide unflooded access to the pump station at all times. All mechanical and electrical
equipment that could be damaged by water must be located above the 1% annual chance (100-year) flood
event and all stations shall be designed to remain fully operational during the 25-year flood per the VA
SCAT regulations.

14.8 Site Utilities

The preference is for all site utility lines to be buried. Horizontal and vertical separation between utilities
shall be provided to meet minimum requirements in accordance with the Fairfax County PFM Section
10-0102.

Electrical: Where feasible, powerlines should be buried. 480 volt, three-phase power is preferred when
feasible.

Water: All water main design and construction must comply with the standard specifications and plans of
the public water supply agency serving the location. All water mains must have a minimum cover of 4 feet
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unless otherwise designated. The design Engineer shall specify the appropriate pressure class for the
water main.

Communications: Fiber optic communications shall be provided for larger stations. Coax may be
acceptable at smaller stations. Cox Metro ethernet shall be provided for communications with a phone
service at every station.

Natural gas: Gas is not allowed at pump stations.
Section 15 Signage and Labels
15.1 General

The Engineer must review applicable codes, standards, and regulations of local, state, federal, and other
authorities having jurisdiction and determine what signage is required for each pump station on a case-
by-case basis. If the location of the sign is not specified in the codes, standards, or regulations, the
Engineer must consult with Fairfax County or the authority having jurisdiction on the location of the signs.
At a minimum the following signage must be included in the design where applicable:

15.2 Signage Schedule

Table 15-1: Signage Guidelines

Emergency exit Egress doors NFPA 101; OSHA; UL 924

Electrical Boxes Should not be blocked by a minimum
of 36 in front of” and 30” wide, having
yellow taped/painted on floor around
access or as required by NEC 110.26
per voltage rating and condition type.

Fire extinguisher identification At fire extinguishers OSHA

Electrical Control Doors into electrical control panel IFC
rooms should be marked with a plainly
visible and legible sign stating
ELECTRICAL ROOM or similar approved
wording. The disconnecting means for
each service, feeder or branch circuit
originating on a switchboard or
panelboard should be legibly and
durably marked to indicate its

purpose.
Arc flash requirements Electrical equipment NFPA 70
Danger High Voltage-keep out High voltage electrical equipment NFPA 70
“Danger Confined Space” Confined spaces (wet wells, dry well, |OSHA

some vaults)
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“Danger Confined Space” Confined spaces (wet wells, dry well, |OSHA
some vaults)
“Danger Equipment May Start Without |Outside rooms containing motorized |OSHA
Warning” equipment that is capable of starting
remotely
“Fire Door Do Not Obstruct” Egress doors NFPA 80

Stairwell Identification and Occupancy
Load

Stairwell entrances

Virginia Occupational Safety and
Health

Room ldentification

Doorways

“Danger Flammable Storage”

Where flammable materials are
stored.

OSHA

“Notice Safety Equipment for
Emergency Use Only”

Adjacent to emergency
eyewash/shower stations, where
applicable. Eyewash/shower required
where certain types of injurious
corrosive materials are stored. May
only be applicable to pump stations
where chemicals are being stored.

OSHA

Emergency Shower & Eyewash
identification

Where emergency shower and or
eyewashes are required (e.g., chemical
storage areas). Eyewashes may be
installed at the request of insurance
underwriters or County specific safety
guidelines as well.

OSHA

Permit Required Confined Space

Manholes, vaults, and other confined
spaces.

OSHA

Danger Diesel Fuel — No Smoking

Around diesel fuel storage areas.

VA Sewage Collection and Treatment
(SCAT) regulations

Caution High Noise Area — Ear
Protection Required

Door to generator rooms, possibly
pump rooms in large pump stations

VA Sewage Collection and Treatment
(SCAT) regulations

NFPA chemical identification and
diamond

Depending on the type and volume of
chemical being stored. Locate at
entrance gate/perimeter fence,
surface of container/tank, and door to
chemical storage area. May also be
located at chemical fill line.

NFPA 704

“No Parking or Standing Fire Lane”

Fire lanes

Fairfax Public Facilities Manual

Assignment of stairway designation
letters should start with stairway
closest or next to the main entrance
with the letter “A”; Signs should
identify the floor level of and the
direction to the exit discharge (arrows)

“NO ACCESS TO ROOF.”

Stairways

Fairfax County Fire Marshal Signage
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This door to remain unlocked when Main exterior door (occupancy groups |Virginia Occupational Safety and
this space is occupied B — Business, F — Factory Industrial, M |Health

— Mercantile, and S — storage)

No trespassing sign on fence Install a “No Trespassing” sign to the |WCD

exterior of the fence every 50 feet or
at least on sign per straight run of
fencing (e.g., one sign per side). The
sign language to state, "No Trespassing
Fairfax County Wastewater Facility.
Authorized Personnel Only."

Entrance

Street address, CCC contact WCD
information on main gate, site number
for PS

15.3 Construction

All outdoor signage must be constructed of durable material rated for outdoor usage. Die-
cut adhesive lettering is not allowed for outdoor signage but may be considered on a case-
by-case basis for indoor signage.

Signs must be mounted according to manufacturer’s recommendations, applicable
standards, requirements of the authority having jurisdiction, and in coordination with Fairfax
County. Where there are conflicting requirements, the most stringent requirements should
apply.

At a minimum, reflective coating systems must be used for signs that are intended to be
viewed from a vehicle (e.g., address signs).

15.4 Site Address

A sign with the site address must be located at each vehicular entrance with letter sizing
larger enough to be easily read from the roadway (minimum of 1 inch). The letters must be
black with a white background.

The site sigh must be constructed of durable reflective material and installed on a metal
signpost located at each entrance to the pump station site or mechanically affixed to the
perimeter fence when the fence is relatively close to the road.

This sign should have CCC number and site number.

15.5 Potable and non-potable signage

Provide signs for labeling potable and non-potable water sources.
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15.6 No Trespassing

Provide signs for No Trespassing as indicated in Section 14.2. The sign language to state "No Trespassing
Fairfax County Wastewater Facility. Authorized Personnel Only."

15.7 Pipe and Valve Labels

Pipes containing hazardous materials must be labeled per ANSI/ASME Standard 13.1. All other pipe labels
must be reviewed and coordinated with Fairfax County.

All labeling shall include:

1. Polypropylene (polypropylene is water and abrasion-resistant) label material. The heavy-duty
stickers are made of thicker vinyl material with a high-tack adhesive that makes them more
durable and resistant to wear and tear. They are designed to withstand harsh weather conditions,
exposure to UV rays, and abrasion, making them suitable for outdoor use.

2. Apermanent high tack adhesive (1800 peel strength adhesion 29 N/25mm and up) with durability
to last up to 3 years.

3. Surface preparation that includes a minimum of washing a smooth surface with alcohol or soap
and water with a drying time of at least 30 minutes.

4. UV resistance.
5. Text a minimum of 16 size font with white block lettering and a dark background.
6. Labeling of valves shall include:

a. Labeling of the open and close position matching the moving position of the valve position
arrow shall include:

i. Painting of the valve position arrow red.
ii. A“closed’ label printed with a blue background and white lettering.
iii. An “open” label printed with a red background and white lettering.

7. Alllabeling shall be clearly visible from typical viewing standpoints and Labeling shall be placed in
a frequency of location to allow end users to easily trace lines.
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Section 16 Materials General

The Engineer is ultimately responsible for specifying materials that are correct for the application to
create a fully functioning system that will have an appropriate life span commensurate with the design

intent and County’s expectations.

The Engineer shall coordinate with WCD and review the standard materials provided in WCD
specifications and the PFM, in addition to those contained in Table 16-1.

Table 16-1: General Material Schedule

Generator Fuel Piping

Above Grade Fuel Piping

Schedule 80 Black Steel

Below Grade Fuel Piping and Above Grade
Fuel Piping Located Within Floodplain —
Double Wall

Primary Piping — Schedule 80 Black Steel
Secondary Containment Piping - FRP

Alternate Below Grade Fuel Piping —
Requires AHJ and Fairfax County Approval

Double-wall Flexible Fuel Piping

Refer to Section 5.6.1.4

Raceways

Indoor Conduit — locations within structures
for process instrumentation wiring, shielded
control wiring, and 1/O wiring.

Rigid Galvanized Steel Conduit

Indoor - All exposed wiring

Rigid Galvanized Steel or Aluminum
Conduit in non-corrosive areas or unless
specified otherwise. Aluminum threads

must be coated with thread sealant

Indoor — Process areas or areas designated
as wet or corrosive

PVC-Coated rigid galvanized steel conduit

Indoor - Other

PVC-Coated rigid aluminum only as
approved by Fairfax County

Outdoor

PVC-Coated rigid galvanized steel conduit

Outdoor - Other

PVC-Coated rigid aluminum only as
approved by Fairfax County

Underground - Ductbanks

Schedule 40 PVC conduit for concrete-
encased underground ductbank

Underground - Direct Buried

PVC-Coated rigid galvanized steel conduit

Refer to Section 5.2.10

Wires

Wires and Cables <600V

Annealed copper

<150V to ground

NEC type THHN/THWN and UL 83 listed

Indoor circuits

NEC type THHN/THWN and UL 83 listed

Inside control panels

NEC type MTW and UL 1063 listed

Refer to Section 5.2.11
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Outdoor Circuits

NEC type XHHW-2 and UL 43 listed

Grounding Conductors

NEC Type THHN/THWN (inside) and
XHHW-2 (outside)

Medium Voltage (600 — 4160V)

Medium Voltage Cables

Annealed Copper Strand ASTM B8 or B-496
and UL listed type MV-105

Medium Voltage Cables

Must have single conductor with a 5-mil
copper tape helically applied shield and
PVC outer jacket with 25% overlap

Medium Voltage Cables

EPR Insulation rated for 133% of the
nominal system voltage

Building Features

Interior Doors

Seamless galvanized steel, shop primed,
field painted

Exterior Doors

Insulated stainless steel with No.4 brushed
finish

Roll up Coil Doors

Insulated aluminum or composite

Door Hardware

Stainless steel with brushed nickel finish

Refer to Section 6.4

Louvers

Aluminum materials with dark bronze
anodized finish and stainless steel screens.

Refer to Section 6.6 and
Section 7.5.1

Duct Systems

Exterior Odor Control

FRP or Type 316 Stainless Steel

Below Grade Odor Control

HDPE

Interior Odor Control Exhaust, Exhaust, and
Supply - Wet Wells, Vaults, and Other Areas
with Exposed Wastewater Flow

FRP or Type 316 Stainless Steel

Interior - Supply, Return, and Exhaust - Dry
Wells, General Process Areas, Toilet Rooms,
and Non-Air-Conditioned Electrical Rooms

Aluminum

Interior and Exterior - Chemical Storage and
Feed Areas

FRP, Type 316 Stainless Steel, or Aluminum
(Evaluate on a Case-By-Case Basis for the
Specific Chemicals Utilized)

Interior - Air-Conditioned Electrical Rooms

Galvanized Steel or aluminum (confirm
with WCD)

Exterior — Supply, Return, and Exhaust - Dry
Wells General Process Areas, Toilet Rooms,
and Elec Electrical Rooms

Aluminum. Provide double wall insulated
aluminum for conditioned and/or heated
supply air ductwork.

Exterior Odor Control

FRP or Type 316 Stainless Steel

Refer to Section 7.5.2

HVAC Piping Materials

Condensate

Schedule 40 PVC with DWV fittings

Refrigerant

Type ACR Copper

Refer to Section 7.5.3
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Exhaust Flue Piping for Gas Fired Equipment

UL Listed and NFPA Compliant Type 316
Stainless Steel Double Wall Insulated Flue
Piping Rated for Expected

Combustion Air Inlet Piping for Gas Fired
Equipment

UL Listed and NFPA Compliant Type 316
Stainless Steel Single Wall Flue Piping

HVAC Insulation Material

Condensate and Refrigerant Piping

1-Inch Thick Closed Cell Foam and 0.016-
Inch Thick Aluminum Jacket for Exterior
Piping and Exposed Interior Piping within
10-Feet of Finished Floor

Supply, Return, and Outside Air Ductwork
for Air Conditioning Systems — Exposed
Rectangular Ductwork

2-inch Thick Fiberglass Board Insulation
and FSK Vapor Retarder

Supply, Return, and Outside Air Ductwork
for Air Conditioning Systems — Concealed
Round and Rectangular Ductwork and
Exposed Round Ductwork

2-inch Thick Fiberglass Wrap Insulation
and FSK Vapor Retarder

Generator Exhaust Piping

4-Inch Thick Pre-Molded Mineral Fiber
Insulation and 0.016-Inch Thick Aluminum
Jacket

Generator Exhaust Silencer

4-inch Thick Mineral Fiber Wrap Insulation
and 0.016-Inch Thick Aluminum Jacket

Refer to Section 7.5.4.

Plumbing Piping Materials

Interior Plumbing Water Piping Systems —
Dry Side of Pump Station (Potable,
Protected, and Non-Potable) — 2 Inches and
Smaller

Type K Copper with Cast Bronze or
Wrought Copper, Solder Type Fittings

Interior Plumbing Water Piping Systems —
Dry Side of Pump Station (Potable,
Protected, and Non-Potable) — Larger than
2-Inches

Type K Copper Type S-2 Brazed Fittings

Interior Plumbing Water Piping Systems —
Wet Side of Pump Station (Protected, and
Non-Potable) — All Sizes

Schedule 80 CPVC with pressure fittings

Exterior Exposed Plumbing Water Piping
Systems (Potable, Protected, and Non-
Potable) — 2 Inches and Smaller

Type K Copper with Cast Bronze or
Wrought Copper, Solder Type Fittings

Exterior Exposed Plumbing Water Piping
Systems (Potable, Protected, and Non-
Potable) — Larger than 2-Inches

Type K Copper Type S-2 Brazed Fittings

Below Grade Yard Water Piping Less than 4-
Inches

Type K Copper Type S-2 Brazed Fittings

Refer to Section 8.4
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Below Grade Yard Water Piping 4-inches
and Larger

Flanged End Ductile Iron Piping with
Double Thickness Cement Lining

Gravity Drainage Systems

Schedule 40 PVC with DWV fittings

Sump Pump Discharge

Schedule 80 PVC with Pressure Fittings

Natural Gas Piping — Above Grade — Sizes 2-
Inches and Smaller with Pressure 2 PSI| and
Lower

Schedule 40 Black Steel with Malleable
Iron Fittings

Natural Gas Piping — Above Grade — Sizes 2-
Inches and Smaller with Pressure Higher
than 2 PSI

Schedule 40 Black Steel with Welded
Fittings

Natural Gas Piping — Above Grade — Sizes
Greater than 2-Inches

Schedule 40 Black Steel with Welded
Fittings

Natural Gas Piping — Below Grade

High Density Polyethylene (HDPE) with
Fusion Type Fittings

Compressed Air Piping

Type K Copper with Cast Bronze or
Wrought Copper, Solder Type Fittings

Plumbing Piping Insulation Materials

Interior Cold Water Piping

Interior Hot Water and Tepid Water Piping
— Less than 1.5-Inches Diameter

1-Inch Thick Molded Rigid Fiberglass Pipe
Insulation and Kraft Paper Bonded to
Aluminum Foil. Provide 0.016-Inch Thick
Aluminum Jacket for Exterior Piping and
Exposed Interior Piping within 10-Feet of
Finished Floor

Interior Hot Water and Tepid Water Piping
—1.5-Inches Diameter and Larger

1.5-Inch Thick Molded Rigid Fiberglass Pipe
Insulation and Kraft Paper Bonded to
Aluminum Foil. Provide 0.016-Inch Thick
Aluminum Jacket for Exterior Piping and
Exposed Interior Piping within 10-Feet of
Finished Floor

Interior Cold Water, Hot Water, and Tepid
Water Piping — Concealed Piping Fixture
Drops within Walls

1/2-Inch Thick Molded Rigid Fiberglass
Pipe Insulation and Kraft Paper Bonded to
Aluminum Foil.

Interior Exposed Lavatory Sink Piping

Fully Molded Closed Cell Vinyl Insulation
Kit

Exterior Exposed Water Piping (Cold, Hot,
and Tepid)

2” Thick Closed Cell Foam and Provide
0.016-Inch Thick Aluminum Jacket for all
Exterior Exposed Water Piping

Refer to Section 8.5

In addition to those materials captured in Table 16-1, the Engineer shall review the standard pipe
materials, joint, color, and connection types listed in Table 16-2 and incorporate into the Contract
Documents where applicable. The Engineer shall coordinate with WCD prior to issuance of Contract

Documents.

Table 16-2: Pipe Schedule
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Air All EXP PVvC w Safety Green (SW 4085)

Air valve - - - - Safety Green (SW 4085)
>3 EXP CLDI S Hyper Blue (SW 6965)
County water (potable) <3 EXP cop S Hyper Blue (SW 6965)
<3 BUR PVC w Hyper Blue (SW 6965)
<1 EXP cop w Safety green (SW 4085)
Compressed air
>1.25 EXP SST W/S/FL Safety green (SW 4085)
Drains - - - - Black (SW 6258)
>3 BUR CLDI RM Black (SW 6258)
Drain, gravity <3 BUR Black (SW 6258)
BUR CISP HU Black (SW 6258)
<3 EXP Black (SW 6258)
>4 EXP cLDI FL Black (SW 6258)
Drain, pumped
<3 BUR Black (SW 6258)
>4 BUR cLDI PRI Black (SW 6258)
Drain, odor control All BUR HDPE w Black (SW 6258)
Drain, sanitary All EXP CISP HU Black (SW 6258)
Match primar Match
Drain, tank All EXP primary primary Black (SW 6258)
service .
service
Fuel Oil - - - - Safety red
Gas - - - - Safety Yellow (SW 4084)
Instrument air All EXP SST S/FL/SW/W Safety green (SW 4085)
Light Green per ANSI
EXP, tray (A13.1) Pipe Marking Guide
1-1/2 supported HDPE w — Pipe color & Label
Format.)
Light Green per ANSI
Lime solution 1-1/2 | EXP, other SST GR (A13.1) Pipe Marking Guide
— Pipe color & Label
Format.)
Light Green per ANSI
>1-1/2 EXP PVC Sched 80 FL (A13.1) Pipe Marking Guide
— Pipe color & Label
Format.)
Natural gas All EXP STL S/W Safety yellow (SW 4084)
Non-potable service Al EXP STL S Passionate Purple (SW
water 6981)
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Passionate Purple (SW
Al BUR PVC/FRP S/W assto aégg 1”) ple (S
Al | EXP(indoor SST FL -
Odorous Air occupied)
EXP FRP FL/GR -
Roof drain All EXP/BUR CISP GR Black (SW 6258)
Sampling line All EXP PVC % -
Sanitary manholes - - - - Bolt Brown (SW 4001)
Tempered water ALL EXP cop S
Underdrain - - - - Bolt Brown (SW 4001)
Vacuum Piping ALL EXP SST - -
Vent, Sanitary ALL EXP/BUR CISP HU -
Piping Schedule Legend:
EXPOSURE
ALL All
BUR Buried
EXP Exposed
MATERIAL
CISP Cast iron soil pipe
CLDI Cement-lined ductile iron
cop Copper
FRP Fiberglass Reinforced Plastic
HDPE High-density Polyethylene
PVC Polyvinyl Chloride
SST Stainless Steel
STL Steel
UOINT TYPE
FL Flanged
GR Grooved
HU Hub and spigot
PRJ Proprietary restrained
RM Restrained mechanical
S Screwed
w Welded (including solvent and fusion)
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Section 17 Safety

The Engineer must design new pump stations to mitigate slip, trip, fall, and other hazards and avoid
creating confined space entry locations to the extent practical. For pump station rehabilitation projects,
the Engineer must evaluate the existing conditions for slip, trip, fall, and other hazards and identify
confined space entry spaces within the scope of work and consider ways to eliminate or mitigate these
hazards or confined spaces through the design work.

The overarching philosophy for pump station designs is to include proactive safety prevention through
design, also known as safety by design where practical. This concept applies methods to minimize
occupational hazards early in the design process, with an emphasis on optimizing employee health and
safety throughout the life cycle of the project, including materials and equipment. This philosophy is in
conformance with the National Institute for Occupational Safety and Health (NIOSH) policies and
guidelines for a safe workplace free of recognized hazards.

Most
effective

Hierarchy of Controls

Physically remove
the hazard

Substitution | Replace
e hazard
Engineering Isolate people

from the hazard

Administrative
Controls

Change the way
people work

Protect the worker with
Personal Protective Equipment

Least
effective

Figure 17-1 Hierarchy of Controls

When the elimination or substitution of the safety hazard is not possible, the design shall consider
providing engineering controls to minimize the risk exposure of the hazard. Administrative controls and
reliance on Personal Protective Equipment (PPE) shall be the last resort. In cases where the administrative
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controls and reliance on PPE becomes unavoidable or infeasible, the Engineer shall bring forth these items
for discussion with the County project team.

17.1 Design Guidelines

Below are a few guidelines to keep in mind during design:

Design shall minimize the creation of any and all confined spaces.

Design shall minimize the creation and size of Class I, Division | areas, whenever possible.
Addresses and NFPA signs shall be clearly visible from the roadway, if possible.

Design shall include illuminated exit signs, clear emergency exit pathways, panic bars on
doors, and emergency lights.

Design shall include anti-mold/anti-condensation coatings in necessary areas.

Design shall include go/no go alarms and/or area gas monitors.

17.1.1 Personnel Access

For access to equipment and locations within pump stations, the Engineer shall adhere to the following
preferences of Fairfax County.

Stairs must be used for personnel access (in lieu of ladders) whenever possible and should
comply with OSHA regulations.

Eliminate the need for an elevated walkway, if possible.

Ship ladders or Lapeyre stairs are not preferred.

Fixed ladders may be used where stairs and elevated walkways are not practical or feasible.
Fixed ladders may be used for roof access and should include necessary fall protection
provisions.

Maintainable equipment and instruments must be located no more than 6 feet above the
finished floor or ground elevation to the extent practical. Stairs and elevated walkways must
be provided for items located more than 6 feet above the finished floor elevation. Where it
is not practical to provide a fixed access system to maintain equipment/instruments, the
Engineer must provide a recommendation for providing access for routine maintenance for
WCD’s review and approval. Portable stairs may be considered on a case-by-case basis.

The Engineer must design access systems that maintain simple walking paths through the
space and account for means of installing, removing, and replacing equipment.

When confined spaces must be created, the design shall incorporate the following to the extent

practical:

Multiple entry points to reduce risk (e.g., chemical tanks with entry ports at top and bottom
allow for safer access from bottom and easier ventilation).

Each designed confined space entry point shall have a means of emergency personal retrieval
available for both vertical and horizontal retrieval. The space must allow for workers to be
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safely rescued in the event of an emergency and have two or more openings for rescue when
space allows.

Allow unobstructed access of rescue and retrieval equipment both inside and outside the
space.

Fall prevention such as barriers, engineered tie-off points, and other fall protection systems.
Task relevant lighting and/or means for attaching/positioning adequate lighting for tasks.
Tools/equipment for moving equipment and tools into and out of the space.

Permanently mount a davit arm (or a davit arm baseplate / socket) or a fixed anchor point
at the space opening.

Means for supplemental ventilation/air circulation (e.g., removable panels, multiple entry
points, integrated fans, etc.). The supplemental spaces should be large enough for
ventilation (if the confined space does not have built in ventilation) and a person so that
rescue efforts are not hindered.

Install extension tubes and fittings to make lubrication possible from outside the confined
space. Install catch baskets at the bottoms of tanks or other spaces that can be raised to
retrieve fallen parts to prevent the need to enter the confined space.

Design for and provide long-handled tools to reach into the space without entering it.

Use flexible components and install retrieval systems for items such as sump pumps that are
located at the bottom of the confined space so they can be removed and serviced without
entry.

Locate critical equipment (valves, gauges, etc.) that requires periodic operation, inspection,
or maintenance outside the space so that entry will not be necessary.

Design the space opening to allow for easy emptying of contents.
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17.1.2 Access Doors

Where single and double leaf access Doors are provided in concrete slabs for vault access, wet well
access and/or for Equipment removal and maintenance the following minimum design provisions shall
be incorporated into the overall facility design.

Single & Double Leaf Access Door — Safety Design Guidelines

All Access doors with any side dimensions greater than 12 inches shall be provided with a
permanently installed fall through prevention grate system that provides continuous safety
assurance in both its closed and open positions with a hold open latch mechanism in the open
position. The grate system shall be made with 6061-T6 aluminum or FRP and be designed for a
300 psf minimum live load.
Removable guardrail sections shall be provided on all four sides of the access door. Where
Access doors are installed flush with the floor system guardrail posts shall be installed in floor
sleeves such that when removed no tripping hazard remains. Where access doors are mounted
on concrete curbs, guardrail posts are permitted to be side mounted to the perimeter of the
curb. Guardrail sections shall be a maximum of seven feet overall length with a maximum post
spacing of five feet. Guardrail sections shall be fabricated with one foot returns on each end.
Where guardrails are needed exceeding seven feet, guards shall be fabricated in multiple
sections and installed with a maximum gap between sections not to exceed 4 inches.
Guardrails shall have a toe board running the entire length of the section except at swing gate
locations. Guardrail sections on the open sides of access doors shall be fabricated with self-
closing swing gates with lockable latches.
Concrete slabs shall be designed, or analyzed in retrofit applications, for the following safety
equipment and embeds in accordance with the manufactures’ design load and installation
requirements. See Figures below for installation guidelines.
o DBI- Sala Flush Floor Mount Sleeve Model # 8510311 or approved equal
=  For use with DBI-Sala Confined Space Entry Davit Systems
=  For retrofit applications, where a flush mount base is not possible, DBI Sala post
installed floor base Model # 8512831 or 8510057 is permitted.
o DBI-Sala Securaspan Concrete Sleeve Model # 7400201 or approved equal
=  For use with Securaspan Stanchion Assembly Model # 7400203 and EZ-Line
Retractable Horizontal Lifeline System Model # 7605060
= For double leaf access door applications, two sleeves are required on each side
of the door opening as shown in the double leaf access door Figure 17-2.
Coordinate optional locations shown on a case-by-case design basis with the
Wastewater Collection Division for each facility design.
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=  For single leaf access door applications, one sleeve is required on the open side
of the door opening as shown in the single leaf access door Figure 17-3.
Coordinate optional location shown on a case-by-case design basis with the
Owner for each facility design. For retrofit applications, where embedded
sleeves are not possible, securaspan bolt on floor base Model # 8530267 is
permitted.
e Horizontal Lifeline System and components above are designed for support of two personnel
simultaneously per line. Systems proposed as an equal shall be designed to the same provisions.
e See the Access Door Safety Sketch in Figure 17-4 for additional information and orientation of
the systems described above.

Design Exceptions:

e Where access doors are located within 24 inches of a structural wall, guardrail shall not be
required on the wall side of the door. Guardrail sections on door sides perpendicular to the
structural wall shall extend to within 4 inches of the face of the wall to maintain fall
protection.

e  Where physical geometry of a facility may be such that the dimensional guidelines shown in
the safety figures cannot be directly accommodated, design Engineer shall propose a
solution, to the extent possible, to maintain design intent of the safety systems for review
and approval by the Wastewater Collection Division.
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Figure 17-4 Adjustable Lanyard Sketch

17.1.3 Fall Protection

Fall protection can be provided using stairs/steps, guardrail systems (including those with toeboards),
safety net systems, or personal fall arrest systems. OSHA encourages to select systems that prevent falls
of any kind, such as stairs/steps, guardrails designed to keep workers from falling over the edge of a
building. Designs should:

e Minimize the need for ladders and/or a Personal Fall Arrest System (PFAS). The greatest
designed risk reduction measure shall be achieved by preventing or eliminating the risk of
fall. When necessary, all fall protection designs shall ensure personnel and their materials
can safely ascend/descend and access the work area without exposure to a fall.

e Include mounting and/or anchor systems at all locations that require fall protection systems.
The Engineer must coordinate the location of the mounts/anchors to ensure Fairfax County’s
davit cranes have full access to the fall hazard and can be operated without restriction (e.g.,
room to pivot, extend boom arm, operate cranks, etc.).
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Include permanent handrails where equipment removable does not require removable
handrails. Every location that has removable handrails should also have a location for person
tie off for fall protection. Railings are not acceptable tie-off locations as part of a personal
fall arrest system.

See Section 15 for related vault design requirements.

17.1.4 Slip/Trip Prevention

General

Design shall incorporate slip-resistant flooring indoors, where required.

Walkways, steps, platforms, sidewalks, shall be guarded until terrain and walking surface
are less than % inch in variance and as level as possible.

Design shall incorporate appropriate use of paved and sidewalk areas to provide safe
walking surfaces for commonly used routes.

Grading and restoration of other areas shall be completed to allow for safe traverse by
personnel (i.e., smooth, slopes no greater than 5%, etc.).

All flooring shall be sloped to drains. When rehabilitating existing pumping stations,
consideration shall be given to improve drainage in existing flooring where sloping is
inadequate.

Building Ingress/Egress

Design shall incorporate ramps for equipment/tool transfer to and from all buildings.

Entrances shall be two (2) feet larger and wider than the tallest and widest piece of
installed equipment when practical. Designer shall consider surface load factors for
equipment and powered industrial truck when combined to remove equipment for
maintenance.

Pathways to indoor or outdoor equipment, shall be designed for industrial powered truck
access and movement of equipment. Consideration should be taken for loading a
truck/flatbed directly from a crane or other lifting device when pump station equipment
will require larger trucks for removal. When indoors enough ceiling height must be
provided for powered industrial truck to lift industrial equipment vertical for blocking and
bracing, retrieval, and re-alignment.

Design of ramps shall meet the following requirements:

Ramp location shall consider accessibility by powered industrial trucks, expected
maintenance and operational activities.
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= Ramp design shall consider the types of equipment/materials to be transferred, ramp
primary use, etc.

17.1.5 Lifting

e At no point, shall operators or maintenance personnel be expected to carry equipment, such
as instrumentation or piping, up ladders. Design shall provide steps or a separate lifting
apparatus.

e For any equipment weighing more than 50 lbs, clearance around equipment shall be
reviewed. Design shall consider and include an equipment-specific lifting strategy. A portable
lifting device, a lifting eye directly above the equipment for a chain lift, or a dedicated lifting
device may be considered for the lifting strategy.

e Lifting points shall have 20amps, 115 volts of power outlets available for portable electric
winches.

e Pumps, process equipment, exceptionally heavy equipment, and/or any items with regular
maintenance that requires lifting shall be designed with a dedicated lifting device directly
above the equipment (i.e. monorail system, bridge crane, jib crane, etc.). The lifting and
travel path shall be considered before the positioning of the equipment is decided, including
locations where equipment will be placed for maintenance.

e All lifting devices shall be designed for the intended purpose only.

17.1.6 Hazardous Area Classification Assessment

e Within areas of pump stations within the collection system, there are certain locations where
there are potential hazards of asphyxiation, explosion, and/or fire due to the nature of the
ongoing wastewater management processes producing flammable gases or vapors.

e Hazardous Area Classification is a method to evaluate locations and processes for risks (i.e.
hazards) of explosion or fire that substances located there may present. The location is
divided into classified areas by risk level.

e Each classified area is assigned specific ventilation and electrical installation requirements.
The design shall minimize those risks using the appropriate requirements for all probable
circumstances that may be encountered.

e In both classified and unclassified areas, applicable requirements must be met. Area
classification is governed by the following occupational safety regulations including, but not
limited to: NFPA 820, NEC, and OSHA.

17.1.7 Safety Products

Standard equipment related to safety preferred by Fairfax County is included in Table 17-1.

Table 17-1: Preferred Safety Equipment Products and Materials

Required - 3M Fall Protection Business, DBI-SALA

Integrated Fall Protection Systems . N ;
Lad-Saf Vertical Climbing Safety System with
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Climbing Extension, Stainless Steel, Kit No.

6119020
First Aid Kits Cintas

Safety Showers and Eye Showers Guardian

Brady Signmark; Seton Identification Products;
Signs Best Manufacturing Co; Andco Co Industries

Corp

Emergency and Exit Light Hubbell

Section 18 Building Information Modeling (BIM)

At the time of this manual, Building Information Modeling (BIM) is used for design and design review by
Fairfax County and not for any detailed asset management.

BIM should be utilized by the Engineer on a case-by-case basis, following standard BIM protocols.

Section 19 Document Revisions Table

Table 19-1: Document Revisions Table

Version DATE REVISION AUTHOR
1 Oct. 9, 2020 The original document was published on CDM-Smith, Inc
October 9, 2020. This Document was
created by interviewing DPWES staff over
several months of 2020.
2 Dec. 4, 2020 Changes included inclusion of black Standards Committee

privacy slates and PVC coated, black,
2“diamond fabric for chain-link fences.
Addition of padlocks for fence gates.
Added Bookmarks for overall document.
Updated Table of Contents
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Version

DATE

REVISION

AUTHOR

3

Dec. 17, 2020

Changes include the addition of Painting
and Coatings

Added a Paint color schedule,
Reorganized document to include a new
“Building Features” section.

Moved multiple sections into the new
“Building Features” section to include,
Paint, CCTV, Access control, Doors,
windows, and other building type issues.
Inclusion and scope of electronic access
control system in each facility

Inclusion of surveillance system in each
facility

Updated Table of Contents

Standards Committee

Dec. 29, 2020

Added No Substitution / No Equal
Products
Updated Table of Contents

Standards Committee

July 4, 2021

Revised the Security DVR Model Number.

(exacqVision G-Series PoE 8-port
Recorders)

Standards Committee

August 2021

Updated manufacturer information for
Variable Frequency Drives

Standards Committee

November 2023

Updated Section 11.1 No Substitution list

Project Based

November 2025

Full review and updates throughout
entire manual in coordination with WCD
staff.

Hazen and Sawyer

February 2026

Updated manual formatting to comply
with Fairfax County ADA standards for
website publication

WCD CIP Lead

10

August 2026

Adding in mandatory safety update for
Fall Arrest standardization
Updated sections 6.2.4, 6.8.4, and 7.2.2

WCD ESB Branch Chief
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