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1 INTRODUCTION

The City of Alexandria, Virginia Sanitation Authority d/b/a AlexRenew submits this Request for
Proposals (RFP) to solicit Proposals from those entities (Respondents) interested in providing
Professional Engineering in support of AlexRenew’s Preliminary and Primary Systems Upgrades
(Project) Program and other WRRF liquid processes as deemed necessary for the AlexRenew Water
Resource Recovery Facility (WRRF). It is anticipated that the successful Respondent will enter into a
professional services contract (Contract) with AlexRenew. This solicitation is being conducted as a
competitive negotiation for professional services, in accordance with Virginia Code § 2.2-4302.2.
AlexRenew may decide to include Resident Engineering and Inspection (RE&I) services in the Contract
by amendment.

Respondent’s Proposal must meet all requirements established by this RFP. Requirements of this RFP
generally will use the words “shall”, “will”, or “must” (or equivalent terms) to identify a required item
that must be submitted with a Respondent’s Proposal. Failure to meet any RFP requirement may
render a Respondent’s Proposal non-responsive. The extent to which a Respondent meets or exceeds
evaluation factors will be rated by AlexRenew and be reflective of AlexRenew’s scoring (in its sole
discretion) of a Respondent’s Proposal.

1.1 Definitions

General and specific terms of reference used in this RFP include, but are not limited to:
A. Business Day: Any day on which the Owner is open for business.

B. Construction-Manager-At-Risk (CMARY): The construction firm overseeing and performing work
for the Project.

C. Contract: The contract resulting from this solicitation.

D. Engineer: The successful Respondent selected to perform the services associated with this
solicitation.

E. Key Personnel: For the purposes of this RFP, those individuals identified by a Respondent under
Section 3.5.

F. Guaranteed Maximum Price (GMP): The amount accepted by the Owner and CMAR as the
maximum cost for construction for specified work packages under the CMAR’s contract.

G. Owner: AlexRenew.

H. Preliminary Engineering Report: AlexRenew WRRF Preliminary/Primary System Upgrades Final
Preliminary Engineering Report dated September 28, 2023, incorporated into the RFP as
Attachment A.

. Procurement: The Owner’s process for selecting the Engineer to provide services.

J. Proposal: The document submitted by a Respondent in response to this RFP, including any
completed forms, attachments, and exhibits.

K. Respondent: The entity that submits a Proposal in response to this RFP.
L. Request for Proposals (RFP): This Procurement document.
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M. Preliminary and Primary Systems Upgrade Program (Project): The various upgrades to
AlexRenew’s preliminary and primary treatment processes at the WRRF as described in Section

2.3.
N. Water Resource Recovery Facility (WRRF): AlexRenew’s wastewater treatment plant.
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2 BACKGROUND INFORMATION

2.1 Overview of AlexRenew

Established in 1952 by the Alexandria City Council, AlexRenew’s mission is to clean wastewater and
protect public health and the environment. AlexRenew is governed by an Alexandria City Council-
appointed five-member citizen Board of Directors and is a political subdivision of the Commonwealth
of Virginia created under the Virginia Water and Waste Authorities Act. AlexRenew is an independent,
special-purpose government unit with administrative and fiscal independence from the City of
Alexandria. AlexRenew serves more than 300,000 people in the City of Alexandria and parts of Fairfax
County, Virginia. It currently maintains capital assets valued at approximately $1.1 billion and treats
approximately 38 MGD (up to 116 MGD during wet weather) of wastewater at its WRRF, located in
Alexandria, Virginia.

2.2 Overview of AlexRenew’s Liquid Treatment Process

AlexRenew’s WRRF liquid treatment process consists of the following main processes: coarse
screening, raw sewage pumping, fine screening, grit removal, grit and screenings loading, primary
settling, biological nutrient removal, secondary settling, tertiary treatment, and UV disinfection. The
liquid process facility layout at the WRRF highlighting the preliminary and primary systems is presented
in Figure 2.1.

Figure 2.2 provides a process flow schematic of the liquid treatment processes at AlexRenew. Raw
wastewater first goes through a series of screens and grit separators to remove large solids. Flows are
then transported into the primary settling tanks for removal of suspended solids, fats, oils and grease.
Screenings and grit are removed from the facility for disposal at the Covanta Waste Energy Facility
located in Fairfax, Virginia. After primary settling, the water is pumped to biological reactor basins for
nutrient removal and then onto secondary settling tanks. The next step of tertiary treatment includes
settling tanks, filters, and UV disinfection, before going through post-aeration and discharging to
Hunting Creek.
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Figure 2.1. AlexRenew’s Liquid Treatment Process
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Figure 2.2. AlexRenew’s Liquid Treatment Process Flow Schematic

2.3 Preliminary and Primary Systems Upgrade Program (Project)

In August 2020, AlexRenew began assessing the condition and performance of the WRRF’s preliminary
and primary treatment processes. Several operational, performance, and reliability deficiencies were
identified in the coarse screening, influent pumping, fine screening, grit removal, grit and screenings
loading, primary settling, and primary scum removal processes. Additionally, many of these
components are nearing the end of their useful lives. Upgrading equipment and remediating
deficiencies as soon as possible will mitigate the risks of current equipment failure and systems
downtime due to the complexity and age of the equipment. Refer to Attachment A for a copy of the
AlexRenew WRRF Preliminary/Primary System Upgrades Final Preliminary Engineering Report (PER)
dated September 28, 2023.

AlexRenew determined that a collaborative delivery method would be the most practicable means to
perform these upgrades due to the necessity, timing, and complexity of the tasks, working in and
around active systems, and ensuring the safety of operations and maintenance teams. Table 2.1
provides a summary of currently anticipated upgrades identified in the PER to be performed as part of
the Project.
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Table 2.1 Description of Work as Identified in the PER

Component

Description

Primary Weir Observation
House (PWOH)

Refurbish the existing building including metal roof panels, structural steel
supports and other steel components, building lighting, electrical
equipment and conduits, and odorous air piping

Primary Settling Tanks (PST)

Replace influent baffles, slide gates, scum skimmers, and handrails, and
relocate an existing walkway

Primary Settling Tanks Effluent
Channel

Concrete and metal support repair or replacement for the primary settling
tanks’ effluent channel and control structures

Coarse Screening

¢ Add a new coarse screening influent channel including channel isolation
gates which requires an expansion of the existing building

e Replace two (2) existing screens to include new washer/compactor units
and discharge chutes for each screen

e Miscellaneous improvements to the coarse screening system

Raw Sewage Pumping Station
(RSPS)

Replace six (6) existing raw sewage pumps with new dry-pit submersible
pumps and new concrete pedestals

e Upgrade the VFDs, valves, and instrumentation control

o Wet well and pump room enhancements

RSPS Suction and Discharge
Structures

Interior surface coating of wet wells, suction conduits, and concrete
portion of discharge conduits. Determining inspection and rehabilitation
services

Fine Screening

e Replace four (4) existing screens replacement and provision of four (4)
new screens with washer/compactors and instrumentation and controls

e Replace two (2) existing fine screens transfer conveyors

e |nstall two (2) new fine screenings transfer conveyors

e Concrete coating on the screen channels removal and replacement

Conveyors and Loading

e Provide two (2) roll-off containers on an automated rail system with new
discharge ports for fine screening and grit loading

e |nstall four (4) new shaftless fine screenings screw conveyors

e |nstall two (2) new shafted grit screw conveyors

Primary Scum

e Upgrades to the primary scum system, sludge pumping system including
piping and valve replacements

Grit Removal

e Replace two (2) existing vortex grit separators and associated pumps
with two (2) new vortex grit separators with the V-Force baffle and pumps

e Replace two (2) existing vortex grit separators and associated pumps
with three (3) new stacked tray grit removal units and pumps

e Replace associated grit piping with abrasion resistant materials

e Replace four (4) existing grit classifiers with four (4) new grit washers and
provide new equipment platform

e Construct new dewatering equipment access stairs and platform
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2.4 Project Capital Cost and Schedule

The capital cost of the Project is currently estimated at $80 million. Figure 2.3 illustrates the
anticipated overall Project schedule.

Activity 2023 ‘ 2024 2025 2026 2027 2028 2029

Procurement (CMAR) _

Procurement (Engineer)

Design schematc— [ I A
Construction | I

Figure 2.3 Anticipated Project Schedule

The estimates of the value and schedule are approximations and provided to assist interested
participants in determining whether to submit a proposal.

2.5 Engineer’'s Scope of Work

Engineer will work with Owner and CMAR to advance the design of the Project. Specialties may include
general civil engineering; mechanical, electrical, and plumbing (MEP) engineering; architectural
services; wastewater engineering; land surveying; hydraulics engineering; hydrology; environmental
studies; public utility management; cost estimation; project- and portfolio-management services;
operations and maintenance support; process troubleshooting; SCADA programming services;
permitting services; and other services as needed to fulfill Owner’s needs.

All services shall be performed in compliance with industry standards of practice and all federal, state,
and local laws, ordinances and regulations including EPA, Virginia Department of Environmental
Quality (VDEQ), Virginia State Health Department, VOSHA (Virginia Occupational Safety and Health
Agency) and OSHA rules and regulations.

The Scope of Work is divided into two phases - Phase |: Preconstruction Services and Phase II:
Construction as described below.

2.5.1 Phase I: Preconstruction Services

During Phase |, Engineer will advance the schematic design, cost estimate, and schedule of the
identified upgrades to the final design deliverables. A CMAR will be engaged during the design process
to provide input on construction, phasing, and maintenance of plant operations (MOPQO) into the
planning and design of the upgrades. Anticipated scope for Phase | includes but is not limited to:

A. Design. Advance the Project from schematic to final design potentially within multiple GMPs.
Develop early work packages, drawings, (in latest versions of AutoCAD Civil 3D), 3D models and
clash detection studies (in latest version of Revit and Navisworks), and specifications.

B. Site Specific Investigations. Plan and perform field investigations as needed to advance the
design, develop preliminary MOPO plans, and/or assess the condition of existing facilities. May
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include geotechnical, utility locates, cultural resource surveys, verification of as-built conditions
as required to advance the design.

Project Meetings and Workshops. Participate in regular meetings or workshops with CMAR,
Owner, and/or others as needed for onboarding, design/constructability reviews, scheduling,
package development, or other coordination items.

. Schedule. Develop a baseline design schedule with input from CMAR that is regularly updated

throughout Preconstruction Services. Review CMAR'’s construction schedule and incorporate it
into a Master Project Schedule. Work collaboratively with CMAR to mitigate any perceived
schedule challenges.

Cost Model. Participate in a collaborative process with respect to the determination of probable
cost of the Project, review CMAR’s cost estimate, validate costs, and participate in joint open
book price development. Support Owner to reach agreement with CMAR on the Phase Il
Construction Price Proposal and Amendment.

Milestone Design Reviews and Workshops. Participate in meetings or workshops related to key
milestone design reviews to provide input.

Permitting Services. Develop documentation and applications, responses to requests for
information, and meeting attendance to obtain project permits and any other regulatory
requirements.

. Value Engineering, Constructability, and Packaging Reviews. Participate with CMAR in regular
informal value engineering, constructability, and packaging reviews of the design package
deliverables to identify, evaluate, and propose cost-effective alternatives and changes to
improve Project constructability, and provide input on packaging.

Equipment Pre-Purchase. Identify long-lead equipment procurement items, if any, and
coordinate with Owner and CMAR on how to prevent or minimize impacts to the Project,
including pre-purchase.

Plant Operations Interface. Coordinate with plant staff and tCMAR on developing a preliminary
list of plant impacts and incorporate potential mitigations and sequencing in the design
documents. Provide educational training to staff. This may include support and development of
a risk mitigation plan.

Commissioning Plans. Take the lead and work with CMAR and Owner to establish a draft
commissioning plan to capture any additions to the Project engineering and design that would
facilitate commissioning and acceptance.

Risk Identification: Identify and manage risks and participate in Project Risk Management
meetings.

. Other Services. Provide other types of professional and non-professional services of a nature
consistent with the intent of this RFP as so directed by AlexRenew.

2.5.2 Phase Il: Construction Services

During Phase ll, Engineer will provide Engineering Services During Construction (ESDC) on the scope
developed during Phase I. This will include, but is not limited to, project management services, master
schedule management, permitting and compliance activities, change management support, record

10
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drawing development, startup and commissioning support, and technical support on all aspects of the
Project. During this Phase, Owner may decide to add RE&I services under this Contract by amendment.
2.6 Anticipated Contract Terms and Conditions

AlexRenew anticipates using a contract based on the most current Engineer Joint Contract Documents
Committee (EJCDC) CMAR 500, revised as determined by AlexRenew.

2.7 Procurement Schedule

AlexRenew anticipates conducting the Procurement in accordance with the list of milestones outlined
in Table 2.2. These milestones are subject to revision, and AlexRenew, at its sole discretion, reserves
the right to modify the milestones as it finds necessary.

AlexRenew will conduct an Information Session and Site Tour for this RFP at AlexRenew’s
Environmental Center, Conference Room 600 (Ed Semonian Board Room). Respondents are limited to
five (5) participants per team at the Information Session and Site Tour.

BRING YOUR OWN PERSONAL PROTECTIVE EQUIPMENT INCLUDING A HARD HAT, SAFETY VEST,
AND CLOSED SHOES FOR THE SITE TOUR.

Table 2.2. Project Procurement Schedule

Date Activity

November 6, 2023 Issue RFP

November 15, 2023 Pre-proposal Meeting and Site Tour 10:00 AM to 12:00 PM Local Time

December 5, 2023 Last Date to Submit Questions Regarding RFP; 2:00 PM Local Time

December 12, 2023 Last Day for AlexRenew to Issue Addenda

December 19, 2023 Proposals Due; 2:00 PM Local Time

January 2024 Discussions and Negotiations with Selected Respondents
February 2024 Contract Approval by AlexRenew Board of Directors
March 2024 Anticipated Notice to Proceed for Contract

2.8 AlexRenew Point of Contact

AlexRenew’s sole point of contact (POC) for matters related to Procurement shall be Igor Scherbakov.
AlexRenew’s POC is the only individual authorized to discuss this Procurement with any interested
parties, including Respondents. All communications outside of the Information Meeting and Site Tour

11
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and with AlexRenew’s POC about the Project or this Procurement shall be in writing, as required by
applicable provisions of this RFP.

Igor Scherbakov

AlexRenew

Procurement Manager
igor.sherbakov@alexrenew.com

Prior to the award of the Contract resulting from this solicitation, Respondents are prohibited from
contacting AlexRenew staff other than the AlexRenew POC identified above. Respondents are also
prohibited from contacting any member of the AlexRenew Board of Directors and any other staff or
entities contributing to the development of the Project. Any such contact may result in disqualification
from participating in this procurement.

AlexRenew disclaims the accuracy of information derived from any source other than AlexRenew’s POC,
and the use of any such information is at the sole risk of the Respondent.

12
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3 PROPOSAL CONTENTS

Respondents are advised that the Proposal shall include specific information that will demonstrate the
qualifications and experience required by this RFP. The Proposal shall consist of all information
required under this Section 3, in the order and format specified in Section 5.

Respondents are advised that AlexRenew reserves the right to conduct an independent investigation
of any information, including prior experience and performance, identified in the Proposal by contacting
project references, accessing public information, contacting independent parties, or any other means.
AlexRenew further reserves the right to request additional information from a Respondent during the
evaluation of that Respondent’s Proposal. If the Respondent has concerns about information included
in its Proposal that may be deemed confidential, the Respondent shall adhere to the requirements set
forth by Section 8.6.

3.1 Cover Page

Include a cover page that contains the following title “Proposal for Contract 24-020: Professional
Engineering Services to Support Preliminary and Primary Upgrade Program (CMAR).” The cover shall
also include the name of the Respondent. The cover need not identify any other entities other than the
Respondent, but may contain other items (photos, logos, etc.) at the discretion of the Respondent.

3.2 Table of Contents

Include a Table of Contents outlining the contents of the Proposal that allows for at least three (3)
levels of content to address the level of detail provided in the document.

3.3 Submittal Letter

Each Respondent shall provide a Submittal Letter on the Respondent’s letterhead that formally
conveys the Proposal to AlexRenew. The letter must be signed by the Respondent’s authorized
representative who is empowered to sign such material and to commit the Respondent to the
representations and obligations contained in the Proposal. If the Respondent is a corporation, an
authorized officer shall sign his/her name and indicate his/her title beneath the full corporate name.

3.4 Team Organization and Commitment

The Respondent shall provide sufficient information to enable AlexRenew to understand and evaluate
the Respondent’s team organization and commitment. The Respondent shall provide:

A. A detailed narrative of the Respondent’s ability and capacity to provide the services described
in Section 2.5 during the established timeframe and how the Respondent’s organization
functions to achieve that goal. Focus should be on how the team is structured to best support
Owner and CMAR during Phases | and II.

1. A one-page chart/graphic illustrating the Respondent’s organizational structure and
details of the “chain of command” responsibilities. If the Respondent intends to use a
specific subconsultant, then it may identify such entity by name in the organization

13
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chart; however, the requirements of Section 8.3 (Obligation to Keep the Team Intact)
shall apply for such identified entities.

3.5 Key Personnel

Provide Key Personnel as follows, with demonstrated experience in their proposed roles:

A.

Professional Engineering Services (PES) Project Manager. A Virginia-licensed professional
engineer who will provide project management services and be the day-to-day point of contact
for AlexRenew on all matters associated with this professional services engagement. This
individual shall be an experienced wastewater treatment professional. This individual shall be
responsible for the overall coordination and integration of all work under the Project and for
ensuring a coordinated and consistent approach to the execution of all work, including
adherence to safety, quality, budget, schedule, and project delivery standards in alignment with
AlexRenew requirements and expectations.

Lead Wastewater Engineer/Subject Matter Expert (SME). A licensed and qualified individual
who will provide knowledge and expertise related to the wastewater headworks process design
elements of the work.

Lead Structural Engineer/Subject Matter Expert (SME). A licensed and qualified individual who
will provide knowledge and expertise in response to the anticipated structural elements of the
work.

Permitting Lead. A competent and experienced individual who will provide knowledge and
expertise in response to the anticipated permitting elements of the work.

Maintenance of Plant Operations (MOPO) Specialist. A competent and experienced individual
who will provide knowledge and expertise related to maintenance of plant operations during the
work.

Provide information that demonstrates the experience of the proposed Key Personnel, including:

A.

C.

A narrative that describes the individual’'s academic and professional qualifications and
experience as it relates to the Project and to the individual’s specified role;

Full resumes (up to 3 pages in length) in Appendix A highlighting experience in the proposed
role and clearly stating their role on this Project; and

Availability including the scheduled final completion date and contact information of the project
owner for all current projects.

Provide information that summarizes the experience of the proposed Key Personnel, as well as Key
Personnel reference projects and references as described in A-F below. Information should be provided
in the table format shown in Table 3.1.

A.

OO0 w

Role

Name

Total years of experience
Years with current entity

14
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E. Reference Projects. Two (2) reference projects with emphasis on project(s) completed while
employed with the current entity.

F. References. Two (2) project references; one reference tied to each reference project.

15
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Table 3.1. Summary of Key Personnel Experience
Key Personnel Years of Ye_ars .
Name . with Reference Project(s) Reference(s)
Role Experience .
T T T ,.Entlty.. ...................................... T H
i PES Project i Firm/Staff | Total P # : e Project Name e Name
Manager name years of years e  Proj. Owner e Title
experience : with e Proj. Location e Address
P entity e Roleon : e Phone
' : project e Email
e One(l) :
sentence
description of
work :
_____________________ PETfOMEd. & e
e Project Name e Name :
e  Proj. Owner e Title
e  Proj. Location e Address
e Roleon : e Phone
project e Email
e One(l) '
sentence
description of
work
....... performed.
Lead
Wastewater
Engineer/SME
Lead Structural “» “» “» “» “»
=LA RS\ S S S S N
Permitting Lead :
: Maintenance of : : i H : i
Plant Operations “» “» “» “» “»
(MOPO)
H Specialist i H i

3.6 Related Project Experience

Provide sufficient information to enable AlexRenew to understand and evaluate the experience of the
Respondent on projects of similar scope and complexity. AlexRenew intends to evaluate Respondents
based upon engineering and design services associated with:

A. Key Personnel engagement on projects.
B. Wastewater Headworks Design Experience.

C. Work at active wastewater treatment plant and maintenance of plant operations (MOPO) and
flow during construction.

16



AlexRenew

Professional Engineering Services to Support
Preliminary and Primary Systems Upgrade Program
RFP-24-020

Experience with providing design and engineering services on construction projects using
collaborative delivery methods.

Experience with City of Alexandria permitting.

Project team history of working together and engagement of Key Personnel on reference
projects outlined in Table 3.2.

The Owner has not yet determined which entity will provide RE&I services for the Project.
However, if Respondent has internal capabilities to self-perform (i.e., perform without using a
subconsultant) RE&I services for projects of similar scope to the Project include a description
of those capabilities in this section.

Provide three (3) reference projects that the Respondent considers most relevant for demonstrating
the team’s qualifications reflecting the items identified in Sections 2.5 and 3.6. The three (3) reference
projects must have been performed within the ten (10) years prior to the issuance date for this RFP
and be of similar size and scope to the Project, by any method of project delivery.

Complete Table 3.2 and include Items A-G below, in the table or similar structure to encompass the
required content. The table may be broken out for each project (for example, one project per page).

A.

O Mmoo

The name, location, description, and total construction value of the project. The delivery method
(design-build, construction manager at-risk, design-bid-build, etc.) under which the project was
designed and constructed.

The name of the client/owner and contact information including the name, address, phone
number, and email for a person representing the client/owner who was in responsible charge
of the project and knowledgeable of the Respondent’s role and work.

The date the project started and the actual project completion date.

The Respondent’s role and scope performed on the project.

Roles and responsibilities of Key Personnel.

Summarize the relevant technical scope elements (see Section 2.5) similar to the Project.
Identify significant challenges encountered and solutions provided during the project.

17
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Table 3.2. Project Experience Summary

Project 1 Project 2 Project 3

Project Name

Project Location

Project

Information Project Description

Total Construction Value

Delivery Method

Name

Address
Client/Owner
Information

Phone

Email

Notice to Proceed Date
Schedule

Actual Completion Date

Role/Scope

Key Personnel and Role(s)

Respondent’s

Role .
Relevant Technical Scope Elements

Significant Challenges and Solutions

3.7 Supporting CMAR Process Management

Provide a narrative that explains Respondent’s experience, practical understanding, and suggestions
on how Respondent can best support Owner during the preconstruction period to accomplish the goal
of early CMAR involvement. The narrative should address, among other things: (a) development of cost
models and performance of value engineering and constructability reviews; and (b) key milestones
during design development where CMAR will be actively involved with Respondent. Also provide any
lessons-learned about how the preconstruction period can be optimized learned from past
collaborative delivery projects where Respondent has been involved.

18
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3.8 Other Forms and Required Documents

3.8.1 RFP 24-020 Cover Sheet

3.8.2

3.8.3

Complete the RFP-24-020 Cover Sheet included as Attachment C and include it as the first
page of the Proposal.

RFP 24-020 Checklist

Respondents shall complete the RFP-24-020 Checklist provided as Attachment D and include
it in the Proposal. The purpose of the RFP Checklist is to aid the Respondent in ensuring all
submittal requirements have been included and to provide a page reference indicating the
location of each submittal requirement in the Respondent’s Proposal. The RFP Checklist is
provided to assist the Respondent in preparing its Proposal as a guide only - it does not
absolve the Respondent from meeting all requirements of the RFP.

SCC Registration

Any Respondent organized as a stock or non-stock corporation, limited liability company,
business trust, or limited partnership or registered as a limited liability partnership shall be
authorized to transact business in the Commonwealth of Virginia as a domestic or foreign
business entity if so required by Title 13.1 or Title 50 of the Code of Virginia, or as otherwise
required by law. The proper and full legal name of the firm or entity and the identification
number issued to the Respondent by the Virginia State Corporation Commission must be
written in the space provided on the State Corporation Commission (SCC) Form provided as
Attachment E. Any Respondent that is not required to be authorized to transact business in the
Commonwealth shall include in its proposal a statement describing why the Respondent is not
required to be authorized.

Execute and return the SCC Registration Form for each Respondent business entity. Provide
the name, registration number, type of corporation and status.
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4 EVALUATION OF PROPOSALS

AlexRenew will review the Proposals for responsiveness to the requirements of this RFP and evaluate
all responsive Proposals according to factors and weightings outlined in Table 4.1.

Table 4.1. Evaluation Factors and Weighting

Evaluation Factor Weighting (percentage)
Team Organization and Commitment 10
Key Personnel 40
Related Project Experience 40
Supporting CMAR Process Management 10

Each evaluation factor has an assigned maximum weight as indicated above. The Submittal Letter and
all additional requirements and submittals from Section 3.8 are considered pass/fail submissions.

AlexRenew may identify two (2) or more proposals deemed fully qualified, responsible, and suitable.
These Respondents may be invited to individual discussions to demonstrate their ability to provide the
services required under this Contract. Respondents selected for individual discussions will be
encouraged to elaborate on their approach, Key Personnel, experience, and qualifications. Details will
be provided when individual discussions are scheduled.

At the conclusion of the individual discussions, AlexRenew will enter into negotiations with the highest
ranked Respondent. The parties may negotiate changes in the proposal if deemed in the best interest
of AlexRenew. Negotiations may include, but are not limited to:

A. Contract Terms (example Professional Services Agreement to be provided as an addendum).
Contract start dates and durations.

Contract scope of work and deliverables.

Staffing levels and hours.

Proposed personnel.

mmo o w

Contract pricing.
G. Contract start date.

If a contract can be negotiated at a price considered fair and reasonable and pursuant to contractual
terms and conditions acceptable to AlexRenew, the award shall be made to that Respondent.
Otherwise, negotiations with the Respondent ranked first shall be formally terminated and negotiations
conducted with the Respondent ranked second, and so on through those Respondents deemed fully
qualified, responsible, and suitable until such a contract can be negotiated at a fair and reasonable
price.
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Should AlexRenew determine, at its sole discretion, that only one Respondent is fully qualified, or that
one Respondent is clearly more highly qualified and suitable than the others under consideration
following receipt and evaluations of proposals, AlexRenew may enter into negotiations with that
Respondent without creating a Shortlist or having further individual discussions.

When AlexRenew has decided to award the Contract and successfully completed negotiation of the
Contract with such Respondent, the result of such decision will be posted on the AlexRenew website.
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5 PROPOSAL SUBMITTAL REQUIREMENTS

5.1 Format

This Section describes the submittal and format requirements that all Respondents must satisfy in
submitting a Proposal. Failure of any Respondent to submit its Proposal in accordance with this RFP
may result in rejection.

Proposals shall be organized as outlined in Table 5.1.

Table 5.1. Proposal Outline

Z:Eg::l Contents Page Limit

- Cover Page N/A

- RFP-24-020 Cover Sheet N/A

- Table of Contents N/A

1 Submittal Letter 1

2 Team Organization and Commitment 2

3 Key Personnel 3

4 Related Project Experience 4

5 Supporting CMAR Process Management 2
Appendix A Resumes 3 pages per resume
Appendix B RFP 24-020 Checklist N/A
Appendix C SCC Registration Form N/A

Pages shall be 8.5-inch by 11-inch with minimum of 0.5-inch margins. Use of 11-inch by 17-inch pages
is prohibited. Minimum font size shall be 11 point. Figures and tables may use a minimum font size of
9 point. All content shall be in English.

5.2 Submission

Proposals must be delivered electronically via e-mail ONLY to the following contact, marked with the
Respondent’s name no later than the time and date deadline specified in this RFP:
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Igor Scherbakov
Procurement Manager
igor.scherbakov@alexrenew.com

E-Mail Subject for Proposal Submission: RFP 24-020 [RESPONDENT’S NAME]

Proposals received after the submission date and time prescribed herein will not be considered and
will be returned to the Respondent. If confirmation of Proposal receipt is needed, please use the
“Request Delivery Receipt” or similar email option when submitting the Proposal. Paper copies of
Proposals will not be accepted.
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6 QUESTIONS AND ADDENDA
6.1 Questions and Clarifications

All questions and requests for clarification regarding this Procurement shall be submitted to
AlexRenew’s POC via e-mail only. No requests for additional information, clarification, or any other
communication should be directed to any other individual.

NO ORAL REQUESTS FOR INFORMATION WILL RECEIVE A RESPONSE.

All e-mail communications to AlexRenew from Respondents shall specifically reference the
correspondence as being associated with “Preliminary and Primary Systems Upgrade Program RFP-
24-020.”

All questions or requests for clarification must be submitted by the due date and time set forth in
Section 2.8. Questions or clarifications requested after such date and time will not be answered,
unless AlexRenew elects, in its sole discretion, to do so.

6.2 Addenda

Changes to the Procurement, in the form of addenda, may be issued between the release and
submission dates. Receipt and incorporation of all addenda into the Proposal must be acknowledged
in the RFP-24-020 Checklist. Notice of addenda will be posted on eVA at http://www.eva.virginia.gov
and the AlexRenew website http://alexrenew.com. All potential Respondents are encouraged to
monitor these web pages for the most current addenda.
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7 RIGHTS AND RESERVATIONS OF ALEXRENEW

In connection with this Procurement, AlexRenew reserves to itself all rights (which rights shall be
exercisable by AlexRenew at its sole discretion) available to it under applicable law, including without
limitation, the following, with or without cause and with or without notice:

A.

@ mMmU o w

The right to cancel, withdraw, postpone, or extend this RFP in whole or in part at any time prior
to the execution by AlexRenew of a contract, without incurring any obligations or liabilities.

The right to issue a new RFP.

The right to reject any and all submittals, responses, and Proposals received at any time.
The right to modify any or all dates set or projected in this RFP.

The right to terminate evaluations of responses received at any time.

The right to suspend and terminate the Procurement process for this Contract, at any time.

The right to revise and modify, at any time prior to the Proposal submittal date, factors it will
consider in evaluating responses to this RFP and to otherwise revise its evaluation methodology.
Should any modifications occur, Respondents will be notified.

The right to waive or permit corrections to data submitted with any response to this RFP until
such time as AlexRenew declares in writing that a particular stage or phase of its review of the
responses to this RFP has been completed and closed.

The right to issue addenda, supplements, and modifications to this RFP, including but not
limited to modifications of evaluation factors or methodology and weighting of evaluation
factors.

The right to permit submittal of addenda and supplements to data previously provided with any
response to this RFP until such time AlexRenew declares in writing that a particular stage or
phase of its review of the responses to this RFP has been completed and closed.

The right to hold meetings and conduct discussions and correspondence with one or more of
the Respondents responding to this RFP to seek an improved understanding and evaluation of
the responses to this RFP.

The right to seek or obtain data from any source that has the potential to improve the
understanding and evaluation of the responses to the RFP, including the right to seek
clarifications from Respondents.

. The right to permit Respondents to add or delete entities and/or Key Personnel until such time

as AlexRenew declares in writing that a particular stage or phase of its review has been
completed and closed.

The right to add or delete Respondent responsibilities from the information contained in this
RFP.

0. The right to appoint and change appointees of any members of AlexRenew’s evaluation team.

The right to use assistance of technical and legal experts and consultants in the evaluation
process.
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The right to waive deficiencies, informalities and irregularities in a Proposal, accept and review
a non-conforming Proposal, or seek clarifications or supplements to a Proposal.

The right to disqualify any Respondent that changes its submittal without AlexRenew approval.

The right to respond to all, some, or none of the inquiries, questions and/or requests for
clarification received relative to the RFP.
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8 MISCELLANEOUS

8.1 Remedies

Respondents may refer to Sections 2.2-4357 through 2.2-4366 of the Code of Virginia to determine
their remedies concerning this competitive process.

8.2 No Obligations for Proposal Costs

AlexRenew assumes no obligations, responsibilities, nor liabilities, fiscal or otherwise, to reimburse all
or part of the costs incurred or alleged to have been incurred by parties considering a response to
and/or responding to this Procurement. All such costs shall be borne solely by each Respondent.

8.3 Obligation to Keep the Team Intact

The team proposed by Respondent, including but not limited to the Respondent’s organizational
structure and other individuals identified pursuant to Sections 3.4 and 3.5, shall remain intact for the
duration of the Procurement and, if the Respondent is awarded the Contract, the duration of the
Contract. The Respondent shall not change or substitute any Key Personnel except due to voluntary or
involuntary termination of employment, retirement, death, disability, incapacity, or as otherwise
approved by AlexRenew. Any proposed change of Key Personnel must be submitted in writing to
AlexRenew’s POC, who, in his/her sole discretion, will determine whether to authorize a change.
Unauthorized changes to the Respondent’s organizational structure and/or Key Personnel at any time
during Procurement may result in the elimination of the Respondent from further consideration. Job
duties and responsibilities of Key Personnel shall not be delegated to others for the duration of the
Contract.

8.4 Conflict of Interest

Each Respondent shall require its proposed team members to identify potential conflicts of interest or
a real or perceived competitive advantage relative to this Procurement. Respondents are notified that
prior or existing contractual obligations between a company and a federal or state agency relative to
the Project may present a conflict of interest or a competitive advantage. If a potential conflict of
interest or competitive advantage is identified, the Respondent shall provide the pertinent information
in a separate letter addressed to AlexRenew’s POC along with its Proposal.

AlexRenew, in its sole discretion, will make a determination relative to potential organizational conflicts
of interest or a real or perceived competitive advantage, and its ability to mitigate such a conflict. An
organization determined to have a conflict of interest or competitive advantage relative to this
Procurement that cannot be mitigated, shall not be allowed to participate in this Procurement. Failure
to abide by AlexRenew’s determination in this matter may result in a Proposal being declared non-
responsive.
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8.5 Ethics in Public Contracting Act

AlexRenew may, in its sole discretion, disqualify the Respondent from further consideration for the
award of the Contract if it is found after due notice and examination by AlexRenew that there is a
violation of the Ethics in Public Contracting Act, § 2.2-4367 et seq. of the Virginia Code, or any similar
statute involving the Respondent in the procurement of the Contract.

8.6 Virginia Freedom of Information Act

All Proposals submitted to AlexRenew become the property of AlexRenew and are subject to the
disclosure requirements of § 2.2-4342 of the Virginia Public Procurement Act and the Virginia Freedom
of Information Act (FOIA) (§ 2.2—3700 et seq. of the Code of Virginia). Respondents are advised to
familiarize themselves with the provisions of each Act referenced herein to ensure that documents
identified as confidential will not be subject to disclosure under FOIA. In no event shall AlexRenew be
liable to a Respondent for the disclosure of all or a portion of a Proposal submitted pursuant to this
request not properly identified as confidential.

If a Respondent has special concerns about information which it desires to make available to
AlexRenew but which it believes constitutes a trade secret, proprietary information, or other
confidential information exempted from disclosure, such Respondent should specifically and
conspicuously designate that information as such in its Proposal and state in writing why protection of
that information is needed. The Respondent should make a written request to AlexRenew’s POC. The
written request shall:

A. Invoke such exemption upon the submission of the materials for which protection is sought;
B. Identify the specific data or other materials for which the protection is sought;

C. State the reasons why the protection is necessary; and
D

Failure to take such precautions prior to submission of a Proposal may subject confidential
information to disclosure under the Virginia FOIA.

RESPONDENTS SHALL NOT DESIGNATE AS TRADE SECRETS OR PROPRIETARY INFORMATION (A) THE
RESPONDENT'S ENTIRE PROPOSAL OR (B) ANY PORTION OF THE PROPOSAL THAT DOES NOT
CONTAIN TRADE SECRETS OR PROPRIETARY INFORMATION.

Nothing contained in this provision shall modify or amend requirements and obligations imposed on
AlexRenew by applicable law, and the applicable law(s) shall control in the event of a conflict between
the procedures described above and any applicable law(s).

In the event AlexRenew receives a request for public disclosure of all or any portion of a Proposal
identified as confidential, AlexRenew will attempt to notify the Respondent of the request, providing an
opportunity for such Respondent to assert, in writing, claimed exemptions under the FOIA or other
Virginia law. AlexRenew will come to its own determination whether or not the requested materials are
exempt from disclosure. In the event AlexRenew elects to disclose the requested materials, it will
provide the Respondent with advance notice of its intent.
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8.7 Compliance with the Law in Virginia

Failure to comply with the law regarding those legal requirements in Virginia (whether federal or state)
about a Respondent’s ability to lawfully offer and perform any services proposed or related to the
Project may result in AlexRenew determining that the Respondent is non-responsible, and/or that the
Respondent should be disqualified from participation in the Procurement.

8.8 Debarment and Other Adverse Contract Actions

If any Respondent entity or individual serving as an officer, director, owner, project manager,
procurement manager or chief financial officer of the Respondent entity has experienced one or more
of the following incidences over the past five (5) years, the Respondent shall provide a narrative (3
pages or less) to describe and/or explain the circumstances associated with such incidence:

A. Any contract has been terminated due to its default.

B. Any criminal conviction, and any violation of any federal, state, or local statute or regulation, or
of any court order addressing or governing antitrust, public contracting, employment
discrimination, false claims, or prevailing wages.

C. Any debarment, or any consideration for debarment, on public contracts by any federal, state,
or local government, or by any agency of such government.

8.9 Non-Discrimination

AlexRenew does not discriminate against faith-based organizations in accordance with the Code of
Virginia, 8§ 2.2-4343.1 or against a Respondent because of race, religion, color, sex, national origin,
age, disability, or any other basis prohibited by state law relating to discrimination in employment in
the performance of its procurement activity.

29



Attachment A
AlexRenew WRRF Preliminary/Primary System Upgrades Final Preliminary
Engineering Report (September 28, 2023)




THIS PAGE INTENTIONALLY LEFT BLANK



—
GHD,
AlexRenew WRRF

Preliminary/Primary

System Upgrades

Final Preliminary Engineering Report

Alexandria Renew Enterprises
September 28, 2023

—> The Power of Commitment




Project name
Document title
Project number
File name

Status Revision

Code

S4 A
S4 B
GHD

AlexRenew PPSU

AlexRenew WRRF Preliminary/Primary System Upgrades | Final Preliminary Engineering Report
11217618

AlexRenew PPSU - Final PER - CMAR.docx

Author Reviewer Approved for issue

L. Musselman, J. T. Young *Record on V. Maillard *Record on 7128123
Cannon file file
L. Musselman, J. T. Young *Record on V. Maillard *Record on 9/28/23
Cannon file file

16701 Melford Boulevard, Suite 330
Bowie, Maryland 20715, United States
T +1 240 206 6810 | E info-northamerica@ghd.com | ghd.com

© GHD 2023

This document is and shall remain the property of GHD. The document may only be used for the purpose for which it
was commissioned and in accordance with the Terms of Engagement for the commission. Unauthorized use of this
document in any form whatsoever is prohibited.

—» The Power of Commitment


http://www.ghd.com/

Executive Summary

The Alexandria Renew Enterprises Water Resource Recovery Facility (WRRF) is rated for 54 million gallons per day
(MGD) wastewater treatment plant that current treats an average flow of 34.9 MGD. The facility was recently re-rated
to accept a peak influent flow of 116 MGD under the RiverRenew project. Three structures within AlexRenew’s WRRF
house the Preliminary and Primary Treatment System (System) main processes. Many of the System components
have reached their useful life or are experiencing periodic operation and maintenance issues. Furthermore, the
completion of the RiverRenew Tunnel System (expected start operation July 2025) will increase the combined sewer
flows to the plant and affect System performance. AlexRenew intends to upgrade the System to account for this
change in WRRF mission (which will now also include wet weather flow management and treatment), improve
performance, operability, maintainability, and redundancy. The following major components and their associated
ancillary equipment were included in the scope of services for this project:

—  Coarse Screening: Rags and other large debris present in raw influent wastewater are currently removed by two
mechanically cleaned coarse screens with a combined capacity of 120 mgd. The capacity of the system is
adequate to treat the expansion design peak flow of 116 mgd, but the current system does not provide
redundancy if a coarse screen is out of service. In addition, there are maintenance access challenges with the
existing screens. More robust screening is desired to accommodate peak flow events.

— Raw Sewage Pump Station and Discharge Conduits: Constructed in 1954, the Raw Sewage Pump Station’s six
pumps have undergone extensive maintenance, and some have been re-built. Their performance is inconsistent,
and the existing drives are no longer supported by the manufacturer. The pumps appear to have reached their
useful life and require major rehabilitation or replacement. Since construction in 1954, the wet wells, suction
conduits, and discharge conduits had undergone limited inspection and their condition was unknown. The
conduits require investigation and potential rehabilitation to improve flow through the system.

—  Fine Screening: The existing fine screens are reaching the end of their effective life and are prone to significant
material carryover. Debris, rags, and trash are passing through the system and collecting in the downstream
equipment. Replacement with a more efficient fine screening system is needed. Other improvements to increase
automation and reduce clogging of the washed and compacted fine screenings are also desired.

—  Grit Removal: Poor grit removal efficiency in the grit removal system has resulted in excessive grit carryover to
the primary settling tanks. Grit in the primary sludge results in excessive equipment wear and consumes capacity
in the solids handling system. The grit removal equipment is also in poor condition and the truck loading operation
is inefficient. RiverRenew will bring increased grit loadings to the plant following storm events during the tunnel
dewatering and improved operation of the grit removal system is essential.

—  Primary Settling Tanks: The eight primary settling tanks are in good condition and have adequate capacity.
However, rusting and corrosion are present in the Primary Weir Observation House due to the humid
environment. In addition, the primary settling tank scum removal and concentration system is not performing well.
RiverRenew will increase solids loading to the settling tanks following peak flow events and the impact of this
requires further evaluation.

The purpose of this report is to present the recommended upgrade alternatives for each unit process described herein
and provide the basis of design to upgrade the preliminary and primary wastewater treatment systems at AlexRenew’s
WRRF located at 1800 Limerick Street, Alexandria, VA 22314. GHD prepared Process Evaluation Technical
Memoranda (TM) in the earlier phases of the project for the following unit processes at AlexRenew:

—  Coarse Screening

— Raw Sewage Pump Station

—  Conduits

—  Fine Screening

—  Grit Removal
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—  Fine Screening and Grit Loading
—  Primary Settling Tanks

This report highlights the existing conditions, identified deficiencies, critical success factors, and design criteria to
develop various alternatives for the Preliminary/Primary System Upgrades (PPSU) project. Additionally, an alternative
evaluation to compare the non-cost factors, capital costs, and lifecycle costs was developed for each unit process
alternative. The recommended approach was developed following a holistic consideration of both the cost and non-
cost evaluation criteria. The results of the unit process evaluation are summarized in Table 1-1 which provide an
overview of the recommended upgrade for each unit process. Note that this table does not include Primary Settling
Tank equipment replacement, which was advanced to an immediate project due to equipment failures and was
removed from the PPSU project.

Table 1-1 Summary of Recommend PPSU Projects

Unit Process Recommended | Recommended Capital Project Description
Alternative

Coarse Screening

Alternative 4

Construction of a third coarse screen channel

Replacement of existing coarse screens and building

Coarse Screening Alternative 4 . CSs-2
improvements
RSPS Alternative 3 RSPS pump replacement R-1
RSPS Alternative 3 Wet well and pump room enhancements R-2
Conduits Alternative 2 Coat wet wells, suction conduits, and concrete portion of c-1
discharge conduits
Conduits Alternative 2 Remaining conduit inspection/rehabilitation C-2
Fine Screening Alternative 4 Fine screening upgrades FS-1
Grit Removal Alternative 3 Replacement of existing grit separators and pumps G-1
Grit Removal Alternative 3 Installation of new grit separators and pumps G-2
Grit Removal Alternative 3 Installation of new grit washers G-3
Loading Alternative 2 Roll off container rail system for each Truck Bay L-1
Loading Alternative 2 Conveyor replacement L-2
Primary Settling Alternative 1 Refurbishment of PWOH and improve scum skimmer access P-1
Primary Scum Alternative 2 \I;’Igrrrllary scum, sludge pumping upgrades, and PST pipe gallery p-2
Primary Settling Alternative 1 PST baffles, gates, scum skimmer, and handrail replacement P-3
Primary Settling N/A Repair or replace degraded concrete and metal supports for the P-4

primary settling tanks effluent channel *

Note:
1. Recommended upgrades based on the Condition Assessment and Proposed Repair Plan Technical Memorandum from
October 2022.

After discussion at the PPSU Construction Manager at Risk (CMAR) Discussion Workshop, GHD and AlexRenew
agreed that to split the PPSU project into three phases for CMAR delivery. The projects were bundled into three
phases based on a qualitative assessment of anticipated construction sequencing constraints and the need to
maintain plant operations during construction.

Due to the limited design work, permitting, and temporary facilities (bypass pumping) required, AlexRenew’s desire to
complete the work by 2025, and location of the capital projects, it is recommended that the project surrounding the
primary settling tanks be bundled together and completed in Phase 1, the Building A unit process upgrades in Phase
2, and the remaining Building K process upgrades in Phase 3 as outlined in Table 1-2. These projects were bundled
together into a three-phase CMAR program delivery which allows for the entire project to benefit from the CMAR
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involvement, provides smaller, staggered review packages with improved cost control, and reduces the schedule by
one year from the baseline two-phase DBB delivery.

Additional sequence of construction and maintenance of plant operations considerations for the Phase 2 work were

considered. Bypass pumping is required for construction of the third coarse screen channel as well as for the RSPS

and conduit work. Due to the need of bypass pumping for these upgrades as well as the location to one another, it is
recommended that the projects are sequenced together in Phase 2 to reduce the duration of bypass pumping at

Building A.

Similarly for Phase 3, bypass pumping is required for replacement of the existing grit separators and associated grit
pumping as well as construction of the three new grit separator units and associated pumping at Building K. Due to the
need of bypass pumping for these upgrades as well as the location to one another, it is recommended that the

projects are sequenced together in Phase 3 to reduce the duration of bypass pumping at Building K.

Table 1-2

Phase 1, Phase 2, and Phase 3 Recommended Capital Projects

Unit Process Recommended Recommended Capital Project Description Project
Alternative Phase

Primary Settling

Alternative 1

Refurbishment of PWOH and improve scum skimmer access

Primary Settling | Alternative 1 PST baffles, gates, scum skimmer, and handrail replacement - P-3
. . Repair or replace degraded concrete and metal supports for the )
Primary Settling | N/A primary settling tanks effluent channel * P-4
Coarse Alternative 4 Construction of a third coarse screen channel 2 Cs-1
Screening
Coarse. Alternative 4 Replacement of existing coarse screens and building 2 CS-2
Screening improvements
Fine Screening | Alternative 4 Fine screening upgrades - FS-1
RSPS Alternative 3 RSPS pump replacement 2 R-1
Loading Alternative 2 Roll off container rail system for each Truck Bay - L-1
Loading Alternative 2 Conveyor replacement - L-2
RSPS Alternative 3 Wet well and pump room enhancements 2 R-2
Primary Scum Alternative 2 \I;’Vgrr];ary scum, sludge pumping upgrades, and PST pipe gallery 5 P2
Grit Removal Alternative 3 Replacement of existing grit separators and pumps - G-1
Grit Removal Alternative 3 Installation of new grit separators and pumps - G-2
Conduits Alternative 2 C_oat wet wells, s_uctlon conduits, and concrete portion of 5 c-1
discharge conduits
Conduits Alternative 2 Remaining conduit inspection/rehabilitation 2 C-2
Grit Removal Alternative 3 Installation of new grit washers - G-3
Note:
1. Recommended upgrades based on the Condition Assessment and Proposed Repair Plan Technical Memorandum from

October 2022.

The implementation schedule of the recommended PPSU project is included in Appendix J and summarized in Table
1-3. The schedule assumes Phase 2 construction cannot begin until Phase 1 95% design is complete to allow for
sufficient time for input from the City of Alexandria on the potential permits required for Phase 2 and Phase 3.
Additionally, the schedule assumes that construction in Building A and Building K can occur concurrently during Phase
2 and Phase 3 to limit the duration of onsite construction.

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades iii



Table 1-3 Project Phase Schedule Summary

I - T 7 N

16 months 18 months

Phase 2 — Building A 16.5 months 34 months (6 months concurrent with Phase 1) 6 years, 1 month

_ 16.5 months 36 months (28 months concurrent with Phase 2)

The probable construction cost is an important evaluation factor in selecting the recommended alternative for each
unit process. Probable construction costs for each alternative were estimated at -20% to +30% accuracy, based on
AACE Class 3 cost estimating. Some assumptions based on normal engineering practice are summarized in Section
4.2.1. Additionally, a life-cycle cost analysis is a useful tool to determine the most cost-effective alternative based upon
the initial construction cost estimate and long-term (typically 20 years) operation and maintenance cost (net present
value, or NPV). Some assumptions based on normal engineering practice are summarized in Section 4.2.2. The
individual unit process estimated construction costs and life cycle costs were combined to determine the overall
project costs for Phase 1, Phase 2, and Phase 3. The total project phase construction costs are shown in Table 1-4.

Table 1-4 Phase 1, Phase 2, and Phase 3 Estimate of Probable Construction Costs

I 7 S P S L B
2021 Project Cost (-20% to +30% accuracy) $11,826,000 $27,892,000 $40,427,000
Mid-Point to Construction Project Cost (-20% to +30% accuracy) | $13,044,000 $32,308,000 $46,828,000

Table 1-5 combines the 2021 construction cost estimate and the 20-year net present value for the associated projects
included in the respective Phase 1 and Phase 2.

Table 1-5 Phase 1, Phase 2, and Phase 3 Life Cycle Cost
ol ez pnased
2021 Construction Cost Estimate (w/o Contingency) $10,183,000 $22,970,000 $33,293,000
20-Yr O&M NPV $1,774,000 $22,445,000 $54,875,000
Total (-20% to +30% accuracy) $11,957,000 $45,415,000 $88,168,000

The proposed Phase 1 project will cost approximately $13.04M to the midpoint of construction in 2025, Phase 2 will
cost approximately $32.31M to the midpoint of construction in 2027, and Phase 3 will cost approximately $46.83M to
the midpoint of construction in 2027.
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1.

Introduction

This report is prepared as part of Task Order WA_20-001-C-01, or Preliminary/Primary System Upgrades (PPSU), to
present the recommended upgrade alternatives for each unit process described herein and provide the basis of design
to upgrade the preliminary and primary wastewater treatment systems at AlexRenew’s WRRF located at 1800
Limerick Street, Alexandria, VA 22314,

1.1 Background

Three structures within AlexRenew’s WRRF house the Preliminary and Primary Treatment System (System) main
processes. Many of the System components have reached their useful life or are experiencing periodic operation and
maintenance issues. Furthermore, the completion of the RiverRenew project (expected start operation July 2025) will
increase the combined sewer flows to the plant and affect System performance. AlexRenew intends to upgrade the
System to account for this change in WRRF mission (which will now also include wet weather flow management and
treatment), improve performance, operability, maintainability, and redundancy. The following major components and
their associated ancillary equipment were included in the scope of services for this project:

Coarse Screening: Rags and other large debris present in raw influent wastewater are currently removed by two
mechanically cleaned coarse screens with a combined capacity of 120 mgd. The capacity of the system is
adequate to treat the expansion design peak flow of 116 mgd, but the current system does not provide
redundancy if a coarse screen is out of service. In addition, there are maintenance access challenges with the
existing screens. More robust screening is desired to accommodate peak flow events.

Raw Sewage Pump Station and Discharge Conduits: Constructed in 1954, the Raw Sewage Pump Station’s six
pumps have undergone extensive maintenance, and some have been re-built. Their performance is inconsistent,
and the existing drives are no longer supported by the manufacturer. The pumps appear to have reached their
useful life and require major rehabilitation or replacement. Since construction in 1954, the wet wells, suction
conduits, and discharge conduits had undergone limited inspection and their condition was unknown. The
conduits require investigation and potential rehabilitation to improve flow through the system.

Fine Screening: The existing fine screens are reaching the end of their effective life and are prone to significant
material carryover. Debris, rags, and trash are passing through the system and collecting in the downstream
equipment. Replacement with a more efficient fine screening system is needed. Other improvements to increase
automation and reduce clogging of the washed and compacted fine screenings are also desired.

Grit Removal: Poor grit removal efficiency in the grit removal system has resulted in excessive grit carryover to
the primary settling tanks. Grit in the primary sludge results in excessive equipment wear and consumes capacity
in the solids handling system. The grit removal equipment is also in poor condition and the truck loading operation
is inefficient. RiverRenew will bring increased grit loadings to the plant following storm events during the tunnel
dewatering and improved operation of the grit removal system is essential.

Primary Settling Tanks: The eight primary settling tanks are in good condition and have adequate capacity.
However, rusting and corrosion are present in the Primary Weir Observation House due to the humid
environment. In addition, the primary settling tank scum removal and concentration system is not performing well.
RiverRenew will increase solids loading to the settling tanks following peak flow events and the impact of this
requires further evaluation.

Note that Primary Settling Tank equipment replacement was advanced to an immediate project due to equipment
failures and was removed from the PPSU project.

GHD prepared Process Evaluation Technical Memorandum in the earlier phases of the project for the following unit
processes at AlexRenew:

Coarse Screening
Raw Sewage Pump Station
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—  Conduits

—  Fine Screening

—  Grit Removal

—  Fine Screening and Grit Loading

—  Primary Settling Tanks

The TMs highlight the existing conditions, identified deficiencies, critical success factors, and design criteria to develop
various alternatives for upgrade of the unit process. Additionally, an alternative evaluation to compare the non-cost
factors, capital costs, and lifecycle costs was developed for each unit process alternative. The recommended
approach was developed following a holistic consideration of both the cost and non-cost evaluation criteria. The

sections that follow provide a brief summary of the existing conditions, deficiencies, critical success factors and
recommendations for each process area within the PPSU project.

The individual unit process recommendations were then combined to create an overall PPSU delivery program to
implement the upgrades which is further detailed in Section 13.

1.2  Purpose of This Report

The purpose of this report is to summarize the recommended upgrades for each unit process to meet all current and
future needs based on an economic and technical evaluation. This report presents the recommendations resulting
from the TM evaluation and provides a recommended sequence, schedule, and cost for the PPSU project.

1.3 Scope

The scope of this report includes the following:

— Evaluation of existing unit process assets.
e  Coarse Screening
e Raw Sewage Pump Station
e  Conduits
e  Fine Screening
e  Grit Removal
e  Fine Screening and Grit Loading
e  Primary Settling Tanks

— Determination of access, operation, maintenance, and technical feasibility for all unit process upgrade
alternatives.

— Evaluation of non-cost factors for unit process upgrades alternatives.
— Evaluation of opinion of probable construction cost (OPCC) for unit process upgrades alternatives.

— Detailed layouts, cross sections, schematic design, and conceptual design criteria for recommended unit process
upgrades.

— Evaluation of law, regulation, ordinances, and permitting requirements for the overall project delivery.
— Evaluation of any potential risk in design, construction, scheduling, budget, or operation.
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2. Existing Facility Condition Assessment

GHD conducted a condition assessment on the existing preliminary and primary treatment unit processes which
consisted of reviewing the background information provided by AlexRenew, attending site visits with AlexRenew staff,
as well as conducting Process Background Workshops with the AlexRenew Core Team during the early stages of the
project.

2.1  Coarse Screening

Building A was expanded in 2005 as part of the “Advanced Wastewater Treatment Facility Upgrade” project to add a
new Coarse Screen Room to house mechanical bar screens. It includes two mechanical bar screens with multiple
dumpsters for screening storage and removal. The mechanical bar screens replaced the original manual bar rake
system which was installed in the 1950s. Each screen is equipped with two slide gates to isolate each coarse screen
for maintenance. The existing plan for Building A is presented in Figure 2-1 and highlights the Coarse Screen Area
location.
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Figure 2-1 Existing Building A Plan with Coarse Screen Area Highlighted

The AlexRenew WRRF accepts wastewater from a combined sewer system that includes various debris. The existing
coarse screens provide the first line of defense to the treatment facility equipment particularly the Raw Sewage Pump
Station (RSPS). Raw wastewater from the Commonwealth Interceptor and the Potomac Interceptor combines at the
existing Flow Control Structure No. 1, adjacent to the Coarse Screen Room. A channel extends along the south wall
of the Coarse Screen Room from the Flow Control Structure to the two screens. Raw wastewater from the Potomac
Yards Trunk Sewer enters directly into this screen influent channel. The combined flow splits between the two coarse
screen channels. Any solids larger than 2-5/8” would be caught by the coarse screens and removed from the influent.
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The site plan of the existing Coarse Screen Area is presented in Figure 2-2 and shows the incoming sewers and other

major buried utilities.
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Figure 2-2 Existing Coarse Screen Area Site Plan

Design information for the existing coarse screening system is summarized in Table 2-1.

Table 2-1

Existing Coarse Screening System

Parameters Design Information

Quantity

Supplier and model

Screen hydraulic capacity 13

Screen channel width

Screen channel depth 2

Screen side frame length

Depth from screen bottom to first floor
Material of construction

Bar opening size

Maximum head loss 3

Drive motor (explosion-proof)
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41.55 ft

28.5ft
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3.0 inches

3.0 Hp (460 VAC/3-phase/60-hertz)
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Parameters Design Information

Angle of installation 80 degrees
Electrical equipment rating National Electric Code (NEC) Class |, Group D, Division 2 4
Operation Control Timer / High Water Level Float Switch

Notes:

1. Ata screen upstream WL of Elevation -3.00 ft based on 108 MGD design flow plus recycles.

2. From bottom to top of screen channel.

3. Reference: Record Drawing G-27 of “Advanced Wastewater Treatment Facility Upgrade, Package D”.
4

Coarse Screen Room and Basement (above channel covers) are derated from Class I, Division 1 by continuous ventilation at

12 air changes per hour.

The existing hydraulic profile across the coarse screens at the peak design flow of 116 MGD plus internal plant

recycles (119 MGD total flow) is shown in Figure 2-3. Note that Record Drawing A-S-120C indicates screen channel
floor is flat at Elevation -10.75. The hydraulic profile indicates a water depth downstream of the coarse screens of
6.08 ft at peak design flow. The downstream water depth is controlled by the operation of the raw sewage pumps.

20
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Floor Level +4.0

POTOMAC YARDS SEWER

POTOMAC
INTERCEPTOR

s R S =~ 7=="_____ Normal Operating Level -6.0
INTERCEPTOR EL -10.25 -

/ Q L (Depth =13 ft)

72” Commonwealth Interceptor o el
-20 L]

Crown EL=-4.26

Inv EL =-10.26 CONTROL COARSE RAW SEWAGE

STRUCTURE *1 SCREENS FPUMPS

Figure 2-3 Existing Hydraulic Profile Across Fine Screens (courtesy Jacobs, 2021)

The calculated approach velocity at the anticipated normal operational conditions, design average flow of 54 MGD and
a maximum water depth of 7.25 ft, is 1.9 ft/s which meets the required velocity of 1.25 to 3.0 ft/s in the SCAT
Regulations, Paragraph 12 VAC 5-581-560. D. Grit settling has not been identified by the operation staff as an
operational issue.
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A site visit of the coarse screening system was conducted on 10/14/2020. The site visit photos of the existing coarse
screening system are shown in Figure 2-4, Figure 2-5, and Figure 2-6.

Figure 2-4 Existing Coarse Screen Room (Exterior View Looking South)

2qk

i.wa‘ &

Figure 2-5 Existing First Floor Coarse Screen Room
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Figure 2-6 Existing Coarse Screening Area Basement

Normally the plant runs one coarse screen at a time. The second coarse screen is placed into service at high flows
(when the capacity of the first screen anticipated to be exceeded) by opening the sluice gates and turning the unit on.

The existing coarse screens have been in service for more than 15 years. The screening removal data from January
2015 to August 2020 were reviewed and analyzed and the results are presented in Figure 2-7, including daily flows
and calculated daily coarse screening quantities per million gallons of flow. The associated 30-day moving average

values are also shown.

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades

7



5.0 - = 120
= Coarse Screening Quantities
4.5 Flows
100
40 | e 30 per. Mov. Avg. (Coarse
Screening Quantities)
ag | 30 per. Mov. Avg. (Flows) Average 0.7 cf/mg
80
T 3.0
E P
8 25 60 %’
g 2.0 i =
q‘ ‘ .'s ‘ ]
£ . b ) - ) i KRR 40
c 1.5 ..‘:.- e - ; S .":.. % ‘ ‘ ‘ ...:..’ ...‘:.- :.o 90 ‘.:..'.. o5
: ,:- N PN -
‘g 1.0 o L :
o 1. FEE b "" E.I | Jl
: N MNHN\H\Ni LA b /W LR,
(&} 05 | I|I ||I|I|||I|I| I| I|I|I|I|I|I|I|I|I|I|I|I||l| I II|II I|I|Il|||| I|‘IIII i ; "I || IIIIIII I.|I|I|I|I|I|I| |I|I| Il I|I1|I|I|II IIIIII I|||Ii II I I|I|I|I|M|I Ill! | || |I| 1
1I1I2015 1I1I2016 1I1I'2017 1I1I'2018 1I112019 1I112020
Time
Figure 2-7 Historical Coarse Screening Removal

The data indicates that the average coarse screening removal rate ranges from 0.2 to 2.5 cf/MG, with an average of
0.7 cubic foot per million gallons (cf/MG). This is comparable to the average coarse screening removal rate for a 50
mm (2”) screen of 0.8 CF/MG shown published in industry standard reference documents as shown in Table 2-2.

Table 2-2 Typical Screen Removal Rates 7
(CF/MG) - Range (CF/IMG) - Average
6 mm (1/4”) 7-13.5 9.5
12.5 mm (1/2") 5-10 7.0
25 mm (17) 2-5 3.0
37.5mm (1.57) 1-2 15
50 mm (2”) 05-15 0.8
Note:

1. From Metcalf & Eddy Wastewater Engineering, 5™ Edition, Table 5-2.

Uncompacted coarse screenings are discharged into 4 CY dumpsters. Drains in the bottom of the dumpster allow
residual water to drain into the trench drains on the floor. The dumpsters are rotated daily by plant operations staff
using a forklift to place a new dumpster behind the screen, although the dumpsters are often not full when rotated. Six
dumpster bins can fit within the building (three behind each screen). Screenings in the dumpsters are collected three
days per week (normally Tuesdays, Thursdays, and Saturdays) by a contractor (American) and hauled to landfill
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disposal. The same contractor is responsible for hauling a similar sized 4 CY dumpster which handles screenings
from the pre-pasteurization screen press. The dumpsters are owned by the contractor.

Based on an engineering and operations review of the existing coarse screening system, comments received from the
operation staff on December 2, 2020, and during the Process Background Workshop with the AlexRenew Core Team
on December 3, 2020, the following deficiencies were identified with the existing system:

1. Unsatisfactory performance, passing large amounts of solids such as leaves and rags downstream

According to Water Environment Federation (WEF) MOPS8, coarse screens typically have screen openings which are
larger than 0.25 inch and up to 1.5 inch in size. The current 2-5/8” screen opening size is larger than this range, and
results in a relatively low screenings capture rate of 0.7 cf/MG. The large screen opening size allows a significant
guantity of material to pass through the screens and onto downstream unit processes. In addition, climber screens
have only a single rake arm and it can take over a minute for the rake to make a single pass across the screen face,
causing solids to accumulate on the screen face rapidly during a high flow event. The velocity across the obstructed
screen face increases, as a result and can drive debris through the screen openings before the rake arm can return to
clean the screen face.

Although the screens have served to protect the influent pumps from significant clogging problems, the relatively poor
screening removal has resulted in most of the leaves, rags, and other debris in the influent passing down to the fine
screens. As a result, the fine screens frequently become overwhelmed with high solids loadings during high flow
events. More effective removal of debris by the coarse screens would reduce the loading on the fine screens and help
to prevent them from being overloaded so easily during high flow events.

2. No redundant unit exists, and risk of failure is high

Both existing screens must be in operation to pass peak weather flows higher than 60 million gallon per day (MGD).
Therefore, the existing coarse screens do not meet Virginia Department of Health SCAT Regulations. Paragraph 12
VAC 5-581-560.C.2 of the SCAT Regulations requires “Where two or more mechanically cleaned screens are used,
the design shall provide for taking any unit out of service without sacrificing the capability to handle the peak design

flow”.

Should one of the screens become clogged, fail, or need be taken out of service for maintenance, there is no installed
redundant screening unit, and no means of bypassing flow around the screens. Therefore, if one of the screens clogs
or fails to operate properly for any reason, the screen will quickly blind with solids and cause upstream flow to back up
into the collection system. This can cause an overflow to occur.

3. Equipment is at the end of its expected useful life

As indicated above, the existing coarse screens were installed in 2005 and are nearing the end of their expected
useful 20-year life. At least one coarse screen is in constant use 24 hours per day 365 days per year and experience
heavy wear from rags and grit in the influent wastewater. As the screens age, the risk of screen failure increases.

4. Equipment is no longer supported by original equipment manufacturer

The manufacturer of the existing screens, US Filter, sold the screen line and no longer supports these units. The
company who purchased the screen line, Evoqua, does not support these units either. Without manufacturer support,
spare parts and service assistance for the units are not readily available. In addition, renovation or upgrade of the
existing screens by the original equipment manufacturer is not possible.

5. Motor and rake arm are hard to safely access for maintenance

The motor is attached to the rake arm, which moves vertically across the entire face of the screen. The normal “rest”
location for the rake arm is approximately 13 feet above the first floor, making the motor difficult to access in this
location. If the rake arm becomes jammed somewhere along its running path, the plant staff has to access the rake
arm to dislodge it wherever it gets stuck, which could be at any point on the screen face and could be challenging to
access.
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6. Screenings handling requires daily manual effort

The removed coarse screenings drop to an open top 4 CY dumpster. The operation staff must rake them down
multiple times per shift to distribute the screenings in the dumpster. The dumpsters are switched on a daily basis by
plant operational staff using a forklift. Due to limited storage space in the building, the operators have to stack all of
the screenings dumpsters in a row behind the screens, so in order to remove one and replace it with a new dumpster,
all three dumpsters behind the screen must be pulled out of the building in order to switch the dumpster behind the
screen. During storm events, it may be necessary to switch the dumpsters more often. While the existing process is
workable for the staff, should finer coarse screens be considered which have greater screenings capture, screening
materials handling effort and frequency should be considered in the evaluation.

7. Screenings drainage

Drainage from the dumpster collects on a floor drain and drops straight down to the lower level on top of the effluent
gates, causing corrosion and leaving standing water on the floor. Better routing of floor drainage directly to the screen
channels is desired.

8. Building maintenance access

Plant staff uses a forklift to access the upper part of the screens, but the floor hatches in front of the screens are not
rated for this load so steel plates have to be installed over them to allow equipment access. Also, the doors on the
south side of the building are not aligned with the screens so access to the units for maintenance is restricted.

9. RiverRenew project may require more robust screening to accommodate peak flow events

The RiverRenew project will capture current combined sewer overflows and route these flows to the treatment plant.
The additional captured flow includes stormwater flow into the combined sewer portion of the collection system and is
more likely to include high loadings of large solids such as leaves, roadway debris and grit, than other separated
sewer portions of the collection system. Although flows captured and returned to the plant via the RiverRenew Tunnel
Dewatering Pump Station will not contain solids larger than 3” diameter, this flow could contain significant amounts of
debris impacting the coarse screen loading rates. The capture and return of this flow will also result in more sustained
peak flows than are currently experienced at the plant.

Three major critical success factors were identified to address the above deficiencies:

— Upgrade coarse screening equipment
—  Provide coarse screening redundancy
— Improve coarse screening materials handling

2.2 Raw Sewage Pump Station

AlexRenew WRRF receives both separate and combined sewage from five primary interceptors that converge
upstream of Building A. Raw sewage that enters the basement of Building A is split equally between two channels that
contain coarse screens for the purpose of removing large debris. The screened effluent momentarily rejoins to a
common channel before diverging to two wet wells in the basement of Building A, which signifies the beginning of the
RSPS process. Raw sewage is pumped from a low elevation in the wet wells to a high elevation in Building K to utilize
gravity flow through the remaining preliminary and primary processes. The RSPS consists of two identical trains
known as the North Side and South Side that remain hydraulically independent beginning from the flow split at the wet
wells until they combine in the common fine screen channel in Building K. The following description highlights the
existing arrangement for one side of the RSPS but is equally applicable to describe the other side since they share
identical processes. A schematical representation of the existing RSPS arrangement is presented in Figure 2-8.
Figures 1 and 2 in Appendix B show plan and section views of the RSPS in Building A.
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Figure 2-8 Schematic of RSPS

Following stop log grooves in the influent channel, the floor declines steeply and widens to provide storage for the wet
well. A submerged, rectangular suction conduit separated from the wet well by a motorized sluice gate is routed
beneath the pump room. The suction conduit branches outwards to the volutes of the three dry pit non-clog end-
suction centrifugal pumps. The pumps draw sewage from the suction conduit beneath the pump room and discharge
to short, horizontal runs of cast iron pipe installed with a check valve and knife gate valve before exiting into a
common rectangular concrete discharge conduit. Raw sewage in the discharge conduit is conveyed below grade to
Building K for fine screening and further preliminary and primary treatment. Between Building A and Building K the
original rectangular concrete discharge conduit transitions to a newer circular cast iron pipe that was installed during
the construction of Building K around 1998 as part of the “Advanced Wastewater Treatment Facility Upgrade” project
to replace the earlier fine screening system designed in 1972.

The RSPS was constructed in 1954 as part of the “AVA Sewage Treatment Plant Divisions | — V” project, which
included the design of Building A and the original Screens and Grit Building among others. Since initial construction no
major structural upgrades to the wetted portion of the RSPS has occurred, such that the wet wells, suction conduits,
pumping arrangement, and discharge conduits within Building A are taken to be in a condition reflective of continuous
use since 1954. The mechanical equipment, instrumentation, and miscellaneous structural elements associated with
the RSPS have been upgraded on occasions since initial construction, however significant upgrades occurred in 1972
as part of the “Additional Sewage Disposal Works Preliminary Treatment Units Upgrade” project and in 2005 as part of
the “Advanced Wastewater Treatment Facility Upgrade”. Table 2-3 presents a summary of the key upgrades to the
RSPS that have occurred since initial construction.

Table 2-3 RSPS Upgrades
‘ 1954 ‘ — Initial construction ‘
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1972 — Two new raw sewage pumps and two modified existing pumps
— Motor platform extension
— Discharge conduit rerouted to New Screen and Grit Building

1998 — New circular raw sewage discharge conduits connecting existing discharge conduits to Building K

2005 — Bar racks removed from wet wells

— Gate Access Room modified (above wet wells). Includes new sluice gate actuators and wet well
level bubblers

— New motors for raw sewage pumps 1, 4, 5, and 6

— New Pump Room sump pumps and associated discharge piping

— New raw sewage pump discharge pressure switches and pump seal water connections
— New ladder into RSPS sump pit

2014 — Installed check valves and knife gate valves on RSPs discharges

2018-2019 — New VFDs

Since initial construction, AlexRenew has experienced a continual increase in influent flows that necessitated more
capacity from the RSPS. As pumps neared the end of their useful life, they were replaced with larger pumps to
convey higher flows. Additionally, a pre-engineered area reserved for a future pump on the North Side was utilized
when Pump 6 was first installed in 1972. Pumps were generally not replaced together and therefore varying drive
technologies, design points, and manufacturers/models have operated simultaneously. The initial design had three
gas powered, extended shaft, right angle gear drives and two constant speed driven induction motors. Over time, all
pumps were modified or replaced with close coupled induction motors that were driven by constant speed drives and
eventually, variable frequency drives. Several of the existing pumps have been rehabilitated without consulting the
manufacturer. Within the past ten years, several pumps have been rebuilt. A detailed history of the raw sewage
pumps is presented in Table 2-4, and a summary of the current raw sewage pumps is presented in Table 2-5. The
information provided in Table 2-4 and Table 2-5 is based on record drawings, AlexRenew background information,
and data provided from the pump manufacturer. Data is inconsistent between sources, particularly regarding the year
of installation. Best judgement was used to fill gaps and correct inconsistent data.

Table 2-4 Raw Sewage Pump History

Pump Attribute RSP #1 RSP #2 RSP #3 RSP #4 RSP #5 RSP #6

Initial Construction (1954)

Manufacturer Worthington Worthington Worthington Worthington Worthington NA
Corporation Corporation Corporation Corporation Corporation

Model 20 MCZ-1 24 MCZ-1 24 MCZ-1 24 MCF-1 24 MCF-1 NA
Design Point:

Flow 14 MGD 21 MGD 21 MGD 21 MGD 21 MGD NA
Head 33 ft 35 ft 35 ft 35 ft 35 ft NA
Motor Gas Engine Gas Engine Gas Engine Induction Induction NA

Motor Motor

Engine or Motor 122 187 187 150 150 NA
Horsepower

Additional Sewage Disposal Works Preliminary Treatment Units Upgrade (1972)

Manufacturer Worthington Initial Const Initial Const Initial Const Initial Const Worthington
Corporation Corporation
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Pump Attribute RSP #1 RSP #2 RSP #3 RSP #4 RSP #5 RSP #6

Model

Design Point:
Flow
Head

Motor

Engine or Motor
Horsepower

24 MNF

30 MGD
42 ft

Induction
Motor

300

Initial Const

18 MGD
42 ft

Initial Const

Initial Const

Initial Const

18 MGD
42 ft

Initial Const

Initial Const

Initial Const

(Modified) *

30 MGD
42 ft

Induction
Motor

300

Initial Const

(Modified) *
30 MGD
42 ft

Induction
Motor

300

Alexandria Sanitation Authority — Contract #6 — Raw Sewage Pump Station (Circa 2001 - 2005)

Manufacturer

Model

Design Point:
Flow
Head

Motor

Engine or Motor
Horsepower

Notes:

‘72 upgrade

‘72 upgrade

‘72 upgrade

‘72 upgrade

‘72 upgrade

Worthington
Corporation

24 MCF

30 MGD
42 ft

Induction
Motor

300

Flowserve

24MN28A 2

30 MGD
42 ft

Induction
Motor

300

Flowserve

24MN28A

30 MGD
42 ft

Induction
Motor

300

1. Impellerincreased from 23” to 26 '%” diameter. Also, larger motor installed.
2. Conflicting information between record drawings, AlexRenew background information, and pump manufacturer. Possibly still

had initial 24 MCZ pump model.

Unknown 3

Unknown 3

‘72 upgrade

‘72 upgrade

‘72 upgrade

24 MNF
30 MGD

42 ft

Induction
Motor

300

‘72 upgrade

‘72 upgrade

‘72 upgrade

‘72 upgrade

‘72 upgrade

3. Conflicting information between record drawings, AlexRenew background information, and pump manufacturer. RSP #5 may
have been replaced-in-kind between initial construction and 2001.

Table 2-5

Current Raw Sewage Pump Data

Pump Attribute RSP #1 RSP #2 RSP #3 RSP #4 RSP #5 RSP #6

Manufacturer

Model
Installation Year

Design Point:
Flow
Head

Inlet Size
Outlet Size

Motor
Manufacturer

Motor Horsepower
Motor Install Year
Drive

Drive Install Year

Flowserve
(acquisition)

24 MNF
19751

30 MGD
42 ft

26"
247

US Motor

300

2005

VFD
2017-2018

Flowserve
(acquisition)

24 MCF
19921

30 MGD
42 ft

26"
247

US Motor

300

2005

VFD
2017-2018

Flowserve

24MN28A
2000 1!

30 MGD
42 ft

26
247

US Motor

300

2005

VFD
2017-2018

Flowserve

24MN28A
1986 ¢

30 MGD
42 ft

26
24”

US Motor

300

2005

VFD
2017-2018

Flowserve
(acquisition)

24 MCF

Unknown !

30 MGD
35 ft

26
24”

US Motor

300

2005

VFD
2017-2018

Flowserve
(acquisition)

24 MNF
1975

30 MGD
42 ft

26"
247

US Motor

300

2005

VFD
2017-2018
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Pump Attribute RSP #1 RSP #2 RSP #3 RSP #4 RSP #5 RSP #6

Pump Rebuild 2017 2018 New rotating 2015 2014
assembly 2001

Note:
1. Conflicting information between record drawings, AlexRenew background information, and pump manufacturer.

As stated, the capacity of the RSPS has continually increased since initial construction to manage the increasing
influent flow. Evidently, the design criteria for the RSPS has changed to accommodate the increased flow and facility
expansions. The RSPS is currently designed to meet the criteria presented in Table 2-6. Actual flow data from 2008-
2018 is presented concurrently, courtesy of Jacobs 2019, “AlexRenew Process Manual Module 22: Plant Hydraulics”
PowerPoint presentation dated October 2019.

Table 2-6 Existing Raw Sewage Pump Station Design Criteria
Average Daily Flow 54 34.9
Max Month Flow 70 45
Max Week 80 60
Max Day 90 92
Peak Instantaneous 108 120

As a consequence of receiving combined sewage, AlexRenew experiences significant spikes in influent flow attributed
to storm events. Figure 2-9 illustrates how instantaneous flows have spiked during wet weather events from
September 2019 to March 2021. Figure 2-10 illustrates how a single wet weather event affected influent flow. Rainfall
data was collected from NOAA Local Climatological Data for Ronald Reagan National Airport for a wet weather event
from February 26 to March 1, 2021.

120

oo

S

NFLUENT [MGD)

Figure 2-9 Instantaneous Influent Flow from September 2019 to March 2021
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Figure 2-10 Wet Weather Event February 26 through March 1, 2021

Beyond the pumping infrastructure, numerous auxiliary components are included in the RSPS to provide adequate
isolation, pump protection, and facilitate maintenance. The existing system auxiliary mechanical equipment is
presented in Table 2-7. Other existing auxiliary systems include valving and drainage to sump pits, sump pumps with
discharge piping routed to wet wells, and seal water for raw sewage pumps supplied with plant water (W3).

Table 2-7 Auxiliary Mechanical Equipment

Wet Well Sluice Gate
Quantity

Manufacturer and Model
Size

Actuator Motor
Discharge Check Valve
Quantity

Size

Manufacturer

Style

Discharge Isolation Valves
Quantity

Size

Manufacturer

Style

2

Rodney Hunt

5 ft width x 5 ft height
5hp

6
30-inch diameter
Pentair/Tyco

Spring weighted, single wafer

6
30-inch diameter
Lined Valve Company

Knife gate valve, chain wheeled operator

The RSPS is normally monitored and controlled on the plant SCADA system through PLC-13 located in CP 13, in
Building A. The PLC receives and analyzes local instrument readings and control switch signals to select and
modulate the speed of the raw sewage pumps via VFDs. The raw sewage pumps operate to maintain a setpoint level
in the wet wells. Each wet well is monitored independently by a bubbler system and newer ultrasonic level sensor
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(LIT11-121(2)). AlexRenew stated the bubbler system is only used as back-up to the ultrasonic level sensor since a 5-
foot difference is recorded between the two instruments. Moreover, the ultrasonic level senor in the adjacent wet well
can be used as backup if one malfunctions since both wet wells maintain similar levels. During the RSPS testing
protocol meeting with AlexRenew it was stated that no ultrasonic level sensors are installed. Prior to final design, the
current level sensor operation needs to be confirmed. The following wet well levels are setpoints for the existing
system:

—  Normal Operating Level: 13 ft (WSE -6.0)

—  High Level: 15.25 ft (WSE -3.75)

— High — High Level: 15.5 (WSE -3.5)

—  Low Level: 8 ft (WSE -11)

— Low - Low Level: 5.75 ft (WSE -13.25)

When the wet well level increases, the controller ramps one pump to maximum speed before turning on a second
pump. The pump with the least cumulative run time is selected by the controller. The second pump must ramp up to a
sufficient speed to open the spring weighted check valve on the pump discharge before flow can enter the system.
According to the control narrative dated April 2006, the previous system opened a motorized butterfly valve on the
pump discharge when the pump reached a transfer speed of 78%. It is hypothesized that a similar speed is required to
open the check valve, as supported by discussions with AlexRenew staff during the Hydraulics and RSPS Process

Background Workshop. Once a new pump is activated and reaches transfer VFD speed, the online pumps will adjust
to a similar speed to equally split the flow. All pumps will modulate at the same speed once in service.

Conversely, when the wet well level decreases, all running pumps are turned down equally until a setpoint speed is
reached, at which point the controller selects the pump with the greatest cumulative runtime to be shutdown. The
remaining pump(s) in service is ramped up to maintain wet well level. According to the control narrative dated April
2006, the previous system shutdown a pump when the in-service pumps reached a transfer speed of between 55 and
72%, depending on the total number of pumps in service. Given that the current check valve arrangement cannot
modulate the pressure at which the valve opens and closes, it is understood that the check valve will close at the
same pump speed at which it opened. This speed is approximately 80% as stated by AlexRenew staff during the
Hydraulics and RSPS Process Background Workshop. The inability of the check valve to modulate the pump speed at
which the valve closes may explain why AlexRenew has experienced premature fault from check valve closure when
they were previously able to run pumps at speeds as low as 55%.

Additional instruments monitored by the PLC for RSPS control includes the following:

—  Wet Well Sluice Gate position (open/closed), G11-130(2)
— Raw Sewage Pumps:

—  Drive Fault

—  Loss of Power

—  Check Valve position (open/closed)

— Isolation Valve position (open/closed)

—  Motor Overtemperature

—  Emergency Stop

— High Discharge Pressure

—  Pump Response Falil

— Restart Inhibit (cannot restart for four minutes after pump is stopped)
— Air Receiver Pressure (for Bubbler System)

A site visit for the conduits and RSPS system was conducted on October 14, 2020, with subsequent photos taken
during the conduits inspection on March 23, 2021, and RSPS testing on June 29, 2021. The selected photos of the
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existing RSPS system are shown in Figure 2-11, Figure 2-12, and Figure 2-13. Additional photos focusing on the
conduits are shown in Section 2.3.

Figure 2-11 Floor Hatches Above Raw Sewage Pumps

Figure 2-12 Pump Room
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Figure 2-13 Typical Raw Sewage Pump Discharge

Based on an engineering and operations review of the existing RSPS, the written answers to questions received from
the operations staff on November 17, 2020, and the discussions during the Process Background Workshop with the
AlexRenew Core Team on November 12, 2020, the following deficiencies were identified with the existing system:

1. Underperforming raw sewage pumps

The raw sewage pump station is underperforming as substantiated by real-time wet weather events and hydraulic
modelling. Previous evaluations of the preliminary treatment attribute the underperformance to aging raw sewage

pump assemblies coupled with aging suction and discharge conduits. A more detailed description and analysis of the
wet wells, suction conduits, and discharge conduits is provided in the Conduits TM.

In 2019, Jacobs presented the firm capacity of the RSPS at 125 MGD with five pumps in service from their
“AlexRenew Process Manual Module 22” presentation. Hydraulic modelling by CH2M in 2017 indicated that the pump
station has a firm capacity of 148 MGD with five pumps in service from their “Preliminary and Primary Treatment

Condition Assessment Technical Memorandum”. A case study high flow event is presented in Figure 2-14, which
occurred February 24th and 25th, 2016.
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Figure 2-14 High Flow Event Case Study February 24th and 25th 2016

Unlike the firm capacities previous stated, the case study demonstrates the flow rate when the wet well is at maximum
level, four pumps at maximum speed and one pump at 82% speed. While not a direct comparison, the case study
illustrates that the RSPS is underperforming compared to the firm capacity models. CH2M recreated the conditions
that the RSPS experienced during the case study using their hydraulic model and determined the RSPS should have
been able to produce 154 MGD compared to the average of 110 MGD that was observed.

2.  Raw sewage pump maintenance issues
AlexRenew expressed additional concerns with the raw sewage pumps, which includes the following:

Excessive vibrations.

Mechanical seals wearing out/leaking. (Monthly PM for pumps includes, but not limited to, greasing bearings, cleaning
seal water strainers, coupling inspection and grid greasing, and inspecting for corrosion and leakage).

Discharge pressure sensing line blockages. Non-functioning discharge pressure gauges and transmitters.

Emergency stop buttons for the raw sewage pumps are positioned such that they easily pressed by accident, which
causes unintentional shutdown of pumps.

3. Air binding of raw sewage pumps
AlexRenew has expressed concerns that the raw sewage pumps often become air bound. Operators must blowoff

bound air through the discharge pressure sensing line. This task is complicated by blockages in the pressure sensing
line.

4. Check valves cause pumps to fault

It is observed that the check valves on the discharge of the raw sewage pumps shut when the pump speed is lowered

to approximately 80%. The check valve position switches cause the pumps to fault. As discussed previously, the older

butterfly valve arrangement allowed PLCs and operators to control the pump speed at which the valve would open and
close.
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5. Difficult isolation valve actuation

The chainwheel operators used to actuate the knife gate valves on the discharge of the raw sewage pumps requires
approximately 30 minutes to fully open or close. Accessing the chain is difficult and operators normally climb on the
discharge conduit or 30” discharge pipe for ease in actuation. This creates an unsafe condition for operators.

6. Wet wells cannot be isolated

The current RSPS layout has grooves in the influent channel walls for stop logs upstream of the wet wells and sluice
gates upstream of the suction conduit. However, the stop logs have proven to be an ineffective means to isolate the
wet wells, and per GHD’s understanding, have not been used successfully since initial construction. A custom solid
metal plate was made to place in the stop log grooves, but it has not been used successfully either. The sluice gates
separating the wet wells from the suction conduits were installed during initial construction in the 1950’s, and only the
shafts and actuators were replaced in the “Advanced Wastewater Treatment Facility Upgrade” project in 2005.
Operation of the sluice gates for suction conduit isolation has proven to be difficult and unreliable.

7. Ineffective means to drain discharge conduits

Before the check valves were installed in 2014, the standard procedure to drain the discharge conduits was to open a
butterfly valve on a pump’s discharge, which allowed wastewater to flow back through the pump into the wet well. A
similar procedure is currently practiced to drain the discharge conduits, but requires operators to manually force open
the valve using a bottle jack or chain falling method. These methods pose a safety concern to operators and have the
potential to damage the check valve.

8. Sump pump and drainage system failing

The Pump Room sump pit is difficult to access. Removing sump pumps requires the bridge crane because a tripod or
other removal equipment cannot fit due to inadequate space and lack of a flat surface. The original pumps have been
continually replaced. The current stainless steel sump pumps in the pump room are temporary and do not last long.
The pumps malfunction and fault. Moreover, water intrusion into the sump pit is normal.

Drainage in the pump room is problematic. The existing cast iron drainpipes are prone to clogging. During the Process
Background Workshop with the AlexRenew Core Team on November 12, 2020, it was discussed that seven of the
eight drains were currently clogged. The clogged drains coupled with malfunctioning sump pumps contribute to
flooding in the pump room.

The following major critical success factors were identified to address these the deficiencies:

— Upgrade the raw sewage pumps to increase capacity and lower maintenance burden.

— Upgrade auxiliary equipment associated with the RSPS to improve operations and maintenance, improve safety,
permit adequate isolation, and improved system monitoring.

2.3 Raw Sewage Conduits

The AlexRenew WRRF receives both separate and combined sewage from five primary interceptors that converge
upstream of Building A. Raw sewage that enters the basement of Building A is split equally between two channels that
contain coarse screens for the purpose of removing large debris. The screened effluent momentarily re-joins to a
common channel before diverging into two wet wells located in the basement of Building A, which signifies the
beginning of the RSPS process. Raw sewage is pumped from a low elevation in the wet wells to a high elevation in
Building K to utilize gravity flow through the remaining preliminary and primary treatment processes. The RSPS
consists of two identical trains known as the North Side and South Side that function independently beginning from the
flow split at the wet wells until they combine in the common fine screen channel in Building K. The following
description highlights the existing arrangement for one side of the RSPS but is equally applicable to describe the other
side since they share identical processes. The existing RSPS arrangement is presented in Figure 2-15. Figures 1 and
2 in Appendix C show plan and section views of the RSPS wet wells, suction conduits, and discharge conduits.
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Figure 2-15 Existing RSPS Process Diagram

Following the stop log grooves in the influent channel, the floor declines steeply and widens to provide storage volume
for the wet well. A submerged, rectangular suction conduit is separated from the wet well by a motorized sluice gate
that is routed beneath the pump room. The suction conduit branches outwards to the volutes of three dry pit, non-clog
end-suction pumps. These pumps draw sewage from the suction conduit located beneath the pump room, and
discharge to short, horizontal runs of 30-inch diameter pipe installed with a check valve and knife gate valve before
exiting into a common, rectangular-shaped concrete discharge conduit. Raw sewage received in the discharge conduit
is conveyed below grade to Building K for fine screening and further preliminary and primary treatment. Between
Building A and Building K the original rectangular concrete discharge conduit transitions to a newer, circular raw
sewage pipe that was installed during the construction of Building K around year 1998 as part of the “Advanced
Wastewater Treatment Facility Upgrade” project to replace the fine screening system designed in year 1972.

The RSPS was constructed in 1954 as part of the “AVA Sewage Treatment Plant Divisions | — V” project, which
included the design of Building A and the original Screens and Grit Building, among others. Since original
construction, no major structural upgrades were made to the wetted portion of the RSPS, such that the wet wells,
suction conduits, pumping arrangement, and discharge conduits within Building A are presumed to be in a condition
reflective of continuous use since 1954. The mechanical equipment, instrumentation, and miscellaneous structural
elements associated with the RSPS have been upgraded on occasions since initial construction and are discussed in
more detail in the RSPS TM. Significant changes to the discharge conduit’s routing have occurred twice since initial
construction. First in year 1972 as part of the “Additional Sewage Disposal Works Preliminary Treatment Units
Upgrade” project, which transferred flow to the new Screen and Grit Building and lastly in year 1998 to Building K, as
previously indicated. Additional modifications to the wet wells occurred in year 2005 as part of the “Advanced
Wastewater Treatment Facility Upgrade”. However, this upgrade mostly involved the non-wetted portion of the wet
wells, except for the removal of the original bar screen racks that were used for coarse screening prior to installation of
the current coarse screens.

The influent channels leading to the wet wells are reinforced concrete construction, 6 feet wide by 8 feet high, with a
typical water level of 4.75 feet above channel floor. The channel floor slopes steeply into the wet well such that the
sidewall height increases to 17 feet at the suction conduit entrance. Typical wet well level is maintained at a depth of
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13 feet (WSE -6.0) but can operate between a high level alarm of 15.25 feet (WSE -3.75) and low level alarm of 8 feet
(WSE -11.0). High-high and low-low switches are reached at 15.5 feet (WSE -3.5) and 5.75 feet (WSE -13.75)
respectively. Each suction conduit has a square opening into a wet well with a side length of 5 feet. With a crown
elevation of -13.5, the suction conduits are always submerged. As the suction conduits extend to the individual pump
volutes, the common suction conduit becomes smaller; first to 4 feet wide by 4 feet high, and then to 4 feet wide by 2
feet high. Individual pump suction conduits branch at a 45-degree angle from the common suction conduit with a cross
section of 4 feet wide x 2 feet high. Tapered openings in the Pump Room floor slab join the suction conduits to the
pump volutes, which decrease from 36 inches to 26 inches in diameter. The pumps discharge into a cast iron pipe that
increases from 24 inches to 30 inches in diameter. After passing through a spring weighted, single-wafer check valve
and knife gate valve, flow is pumped into a 30 inch wide by 54 inch tall, reinforced concrete discharge conduit. The
original discharge conduits constructed in the 1950’s are intercepted by newer raw sewage pipes from the 1998
“Advanced Wastewater Treatment Facility Upgrade” for Building K. Much of the raw sewage pipe is 60 inch diameter.
However, the North Side connection has a short run of 48 inch pipe before transitioning to 60 inch diameter. These
raw sewage pipes are routed beneath Building K and discharge into a 6 foot by 7 foot concrete riser that joins with the
common fine screen channel, that has a top-of-riser elevation of 24.5 feet. However, the common fine screen channel
typically operates between a water level of 1 foot (WSE 25.5) and 7.9 feet (WSE 32.4).

Since initial construction, AlexRenew has experienced a continual increase in influent flows that necessitated more
capacity from the RSPS. As these pumps neared the end of their useful life, they were replaced with larger pumps to
convey the higher flows. Additionally, a pre-engineered area reserved for a future pump on the North Side was utilized
when Pump 6 was first installed in 1972. It is evident that while the original wet wells, suction conduits, and discharge
conduits were designed for higher future flows, the current peak influent flows are reaching the maximum
recommended capacity of the discharge conduits based on velocity. Table 2-8 shows the original design point of the
raw sewage pumps compared to their design point today.

Table 2-8 Design Point of Raw Sewage Pumps at Initial Construction and Current Peak Flows
RSP #1 14 MGD @ 33 ft TDH 30 MGD @ 42 ft TDH
RSP #2 21 MGD @ 35 ft TDH 30 MGD @ 42 ft TDH
RSP #3 21 MGD @ 35 ft TDH 30 MGD @ 42 ft TDH
RSP #4 21 MGD @ 35 ft TDH 30 MGD @ 42 ft TDH
RSP #5 21 MGD @ 35 ft TDH 30 MGD @ 42 ft TDH
RSP #6 - 30 MGD @ 42 ft TDH

The RSPS is currently designed to meet the criteria presented in Table 2-9. Actual flow data from 2008-2018 is
presented concurrently, courtesy of Jacobs, “AlexRenew Process Manual Module 22: Plant Hydraulics” PowerPoint
presentation dated October 2019.

Table 2-9 Current Design Criteria Compared with Actual Data
Average Daily Flow 54 34.9
Max Month Flow 70 45
Max Week 80 60
Max Day 90 92
Peak Instantaneous 108 120

As a consequence of receiving combined sewage, AlexRenew experiences significant spikes in influent flow attributed
to rainfall events. Figure 2-16 illustrates how instantaneous flows spiked during wet weather events from September
2019 to March 2021. Figure 2-17 illustrates how a single wet weather event affected influent flow. Rainfall data was
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collected from NOAA Local Climatological Data for Ronald Reagan National Airport for a wet weather event from

February 26 to March 1, 2021.
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Figure 2-16 Instantaneous Influent Flow from September 2019 to March 2021
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Figure 2-17 Wet Weather Event February 26 through March 1, 2021

A site visit of the conduit system and RSPS system was conducted on October 14, 2020. Photos were taken during
the conduits inspection on March 23, 2021, and RSPS testing on June 29, 2021. The selected photos of the existing

conduits system are shown in Figure 2-18 and Figure 2-19. Additional photos focusing on the mechanical equipment
in Building A are shown in the RSPS TM.
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Figure 2-18 Exiting Building A and K (Exterior View Looking Northeast — Panned)
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Figure 2-19 Building A Pump Room - South Side discharge conduit (left) and Discharge Piping Arrangement (right)

Based on an engineering and operations review of the existing RSPS, the written answers to questions received from
the operations staff on November 17, 2020, and the discussions during the Process Background Workshop with the
AlexRenew Core Team on November 12, 2020, the following deficiencies were identified with the existing system:
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1. Deteriorated wet wells, suction conduits, and discharge conduits

The RSPS is underperforming as substantiated by real-time wet weather events and hydraulic modelling. Previous
evaluations of the preliminary treatment attribute the underperformance to aging raw sewage pump assemblies
coupled with aging suction and discharge conduits. AlexRenew has identified the concrete discharge conduits leading
from the RSPS as a possible limitation on the performance of the raw sewage pumps. Since construction in 1954, the
wet wells, suction conduits, and discharge conduits had not been inspected and their condition was unknown. A more
detailed description and analysis of the raw sewage pumps will be provided in the RSPS TM.

2. Difficult to isolate and drain wet wells and conduits

The current RSPS layout has grooves in the influent channel walls for stop logs upstream of the wet wells and sluice
gates upstream of the suction conduit. The stop logs have proven to be an ineffective means to isolate the wet wells
and have not been used successfully since original construction. A custom solid metal plate was made to be placed in
the stop log grooves but has reportedly not been effective. The sluice gates separating the wet wells from the suction
conduits were installed during initial construction in the 1950’s, and only the shafts and actuators were replaced in the
“Advanced Wastewater Treatment Facility Upgrade” project in 2005. Operation of the sluice gates for suction conduit
isolation has proven to be difficult and unreliable.

Before the check valves were installed in 2014, the standard procedure to drain the discharge conduits was to open a
butterfly valve located on the pump’s discharge, which allowed wastewater to flow back through the pump and into the
wet well. A similar procedure is currently practiced to drain the discharge conduits, but requires operators to manually
force open the valve using a hydraulic bottle jack or chain fall method. These methods pose safety concerns to
operators and have the potential to damage the check valve.

Deficiencies with isolation and drainage are evaluated in detail in the RSPS TM.
3. Limited bypass flexibility

While current operations allow each side of the RSPS to be placed out-of-service for maintenance, the theoretical
capacity of the pump station is reduced from 120 MGD to 60 MGD. As illustrated in Figure 2-16 above, exceeding the
reduced capacity has a higher probability. The time it takes to bring an out-of-service side of the RSPS back online
exceeds the time it takes stormwater to reach the facility. Once rainfall begins in the service area, stormwater will
arrive at the facility before the out-of-service side of the RSPS can be placed back into service. Therefore, planned
shutdowns for the RSPS must be executed during dry weather and must have short durations.

According to discussions with AlexRenew’s core team on November 12, 2020, the RSPS has never been bypassed.
The following major critical success factors were identified to address these deficiencies:

— Rehabilitate the wet wells, suctions conduits, and discharge conduits to lower system friction losses and extend
the life of the existing structures.

— Develop an effective means to bypass one side of the RSPS.

2.4  Fine Screening

The AlexRenew WRRF accepts wastewater from both separate and combined sewer systems. Raw wastewater flows
through the existing coarse screens to remove large solids into the existing wetwell of the Raw Sewage Pump Station
(RSPS). Itis then pumped to the existing fine screens to remove solids larger than ¥4 inch. The screened wastewater
then passes through a grit removal system to the downstream primary and secondary treatment processes.

The existing fine screening system is housed in Building K which was construction around 1998 as part of the
“Advanced Wastewater Treatment Facility Upgrade” project to replace the original fine screening system. It includes
four continuous self-cleaning moving media fine screens. Each screen is directly coupled with an associated
washer/compactor. The cleaned and compacted fine screenings are then conveyed by two screening conveyors and
combined with the dewatered grit to discharge to one of two open bed trailers in the Truck Bay. Each fine screen is
equipped with two motorized isolation slide gates that can isolate each screen channel for maintenance.
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The existing plan for Building K is presented in Figure 2-20 and highlights the Fine Screen Area location. Figures 1
and 2 in Appendix D show the details of the existing Fine Screen Area.
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Figure 2-20 Existing Building K Plan with Fine Screen Area Highlighted

The isometric view of the existing fine screening system layout is presented in Figure 2-21.

f35“ Connecting
A Discharge Pipe
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Discharge

Pipe (12")
Figure 2-21 Existing Fine Screens Layout Isometric View (Courtesy Jacobs 2019)

The existing fine screens are continuous self-cleaning moving media fine screens supplied by Parkson Corporation
that remove screenings as described below.

Solids larger than the nominal screen opening are captured on the filter elements and then conveyed upward on
the filter belt to be discharged at the rear of the unit.

This type of screen can build up an undisturbed mat of solids on the screen surface which can remove solids
smaller than the nominal screen opening size.

At the top of the unit, as the tip of one row of elements passes between the shanks of the elements on the lower
row, captured screenings are pushed off the elements into a hopper below. A rotating brush and spray water bar
are also used to help remove screenings that may remain on the filter belt.

Captured screening and washwater fall down a hopper and into a washer/compactor located immediately below
each screen discharge. The washer/compactor washes and dewaters the screenings; washwater is returned to
the downstream screening channel.
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The design information of the existing fine screening system is summarized in Table 2-10.

Table 2-10 Existing Fine Screening System

Parameters

Screens (M12-1501, 1502, 1503, 1504)
Quantity

Supplier and model

Screen hydraulic capacity
Screen channel width
Screen channel depth
Screen channel length
Material of construction

Bar opening size

Maximum head loss !

Drive motor (explosion-proof)
Angle of installation

Operation Control

4
Parkson Aqua Guard Filter Screens AG-S-A
40 MGD each

6.0 ft

9.5 ft

38.0 ft

Type 304 stainless steel

Yainch or 6 mm

13.8 inches

2.0 Hp (460 VAC/3-phase/60-hertz)

75 degrees

Timer / High Water Level Float Switch

Washer/Compactors (M12-1601/1681, 1602/1802, 1603/1803, 1604/1804)

Quantity

Supplier and model

Drive motor (explosion-proof)

Capacity

Screening Conveyors (M12-3101, 3102)
Quantity

Supplier and model

Drive motor (explosion-proof)

Type

Spiral OD

Capacity
Note:

4
Parkson Rotopress RP200 / SpiralKlean SK100
2.0 Hp (460 VAC/3-phase/60-hertz)

1.3 cubic yard per hr

2

Pro-Equipment Pro-Veyor SDK 356x12000
7.5 Hp (460 VAC/3-phase/60-hertz)
Shaftless

12 inch

100 cubic feet per hr

1. Reference: Drawing G-22 of “Advanced Wastewater Treatment Facility Upgrade, Package A” and O&M manuals.

The existing hydraulic profile across the fine screens at the peak design flow of 116 MGD (after the RiverRenew
project) plus internal plant recycles (120 MGD total flow) is shown in Figure 2-22.
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Figure 2-22 Existing Hydraulic Profile Across Fine Screens (Courtesy Jacobs 2019)
Note:
1. Reference: AlexRenew Process Manual Module 22: Plant Hydraulics.

A site visit of the fine screening system was conducted on 10/14/2020. The selected photos of the existing fine
screening system are shown in Figure 2-23, Figure 2-24, Figure 2-25, and Figure 2-26.

Figure 2-23 Existing Building K (Exterior View Looking North)
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Figure 2-24

Figure 2-25

Existing Fine Screens with Washer/Compactors

Existing Fine Screening Transfer Conveyors
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Figure 2-26 Existing Fine Screening/Grit Truck Bay Area

The existing fine screens have been in continuous service for more than 20 years and their performance has gradually
deteriorated which allows solids to pass through creating downstream operational issues. AlexRenew provided data
which measures the combined tonnage of hauled grit, fine screenings, and thickened grease hauled by the contractor.
Due to combined material data, an accurate measurement of the fine screenings removed from the system cannot be
determined. However, the plant has observed a significant amount of screenable material passing through the screens
and into the primary settling tanks. These materials cause clogging of the primary sludge pumps, buildup of floatable
solids in the scum removal system, and buildup of rags in the gravity thickeners as shown in Figure 2-27.
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Figure 2-27 Materials Passing Downstream of the Screens

In addition, the associated washer/compactors cannot process the fine screenings, especially leaves, fast enough
during peak flow conditions, which creates significant operational problems of the whole preliminary and primary
treatment process. Some recent photos showing the washer/compactors have been overwhelmed with materials are
presented in Figure 2-28.

Figure 2-28 Clogging of Fine Screening System Due to Leaves During Peak Flow Conditions
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Based on an engineering and operations review of the existing fine screening system, the written answers to
guestions received from the operations staff on December 2, 2020, and the discussions during the Process
Background Workshop with the AlexRenew Core Team on December 3, 2020, the following deficiencies were
identified with the existing system:

1. Excessive material pass-through and carryover clogging downstream equipment

Although the spacing of the filter slots have 4" wide openings, the rectangular opening between filter elements is
much longer in the vertical direction, allowing solids larger than 4” to pass through the screen if they turn parallel to
the slot opening as shown in Figure 2-29. In addition, the plastic “teeth” which form the filter elements can be
damaged by larger objects in the wastewater flow and break off, resulting in large gaps in the filter element that solids
can pass through. Finally, the brush and spray mechanism at the top of the screen which remove solids from each
screen is not very efficient at removing materials from the filter elements. These materials can travel down the back
side of the filter belt and then be dislodged by the influent flow velocity across the screens and carried downstream.

It is anticipated that upgrade of the fine screening system would improve the screening capture performance.

Figure 2-29 Existing Style of Plastic Filter Opening Slots

2. Clogging of washer/compactors with high solids loads (especially leaves)

The existing screening washer/compactors appear to be significantly undersized to handle the high solids loading
received at the facility during peak flow events. Climate change is predicted to yield more frequent and intense
precipitation events, and with the increased influent flow, AlexRenew can expect a proportional increase in leaves and
debris entering our treatment system during these events. The operation of the washer/compactors is the biggest
challenge of the preliminary and primary system to the operation staff as they frequently become overloaded by leaves
and other debris during high flow events which causes the units to fail. When a storm event is anticipated, a staff
member needs to stand by to monitor the system operation and to disconnect the washer/compactors and manually
clean the screens if the washer/compactors become overloaded. The need to continuously staff this system during
storm events causes a significant operations burden for AlexRenew, as well as a maintenance burden after the event
to repair and reconnect the compactors.

Upgrade of the coarse screens to improve coarse screening capture should help reduce the solids loading to the fine
screens, but without a corresponding upgrade of the existing washer/compactors, the potential for clogging and
equipment failure under high solids loading rates remains.

Compacted screenings have also caused damage to the transfer conveyors at the location of the drop to the
combined grit/screening conveyors as the compacted screenings may be too hard to drop down.
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3. Channel coating system is failing

It is observed that the existing coating system of the fine screen channels has peeled off in some places. The
operation staff indicated that the coating below the water level is in worse condition than the coating above the water
level due to friction by solids.

4. Equipment is at the end of its useful life

As indicated above, the existing fine screens and washer/compactors were installed in 1998 and are nearing the end
of their useful life. As the screens age, the risk of screen failure increases.

The operations staff have indicated that grit is present in the fine screen channels but do not consider grit settling to be
a significant issue. Other mechanical and electrical equipment in the building has been indicated to be in acceptable
operating condition.

The following two major critical success factors were identified to address these identified deficiencies:

— Upgrade fine screening equipment to increase screening capture rates
— Improve screenings handling system to provide more capacity and reduce equipment failures

2.5 Grit Removal

The AlexRenew WRRF accepts wastewater from both separate and combined sewer systems. Raw wastewater flows
through the existing coarse screens to remove large solids and into the existing wetwell of the Raw Sewage Pump
Station (RSPS). It is then pumped to the existing fine screens to remove solids larger than % inch. The screened
wastewater then passes through a grit removal system and onto the downstream primary and secondary treatment
processes.

The existing grit removal system is in Building K, Preliminary Treatment Building, which was constructed around 1998
as part of the “Advanced Wastewater Treatment Facility Upgrade” project. Screened wastewater enters the system
from the fine screens and flows through the vortex grit separators. Each grit separator allows grit in the wastewater to
settle to a submerged hopper. The degritted wastewater flows out of the vortex grit separators and into an effluent
channel which distributes flow to the primary clarifiers. Settled grit in the separator hoppers is pumped up to the grit
dewatering system. At the grit dewatering system, pumped grit slurry is discharged into the grit hydrocyclones which
concentrate the grit before discharging into the grit classifiers. The grit classifiers settle the concentrated grit slurry and
slowly withdraw the settled grit from the fluid, allowing it to air dry before discharging into the grit conveyors. Overflow
from the hydrocyclones and classifiers is returned to plant influent via the plant drain and discharged to the common
fine screen influent channel. The grit conveyors discharge the grit to the transfer conveyors then to the truck loading
conveyors, which is discussed in greater detail in Section 2.6.

The existing plan for Building K is presented in Figure 2-30 and highlights the Grit Separator Area location and Grit
Dewatering Area location and Figure 2-31 highlights the Grit Pump Area. A process flow diagram of the existing grit
removal system is shown in Figure 2-32. Figures 1, 2, and 3 in Appendix E show the details of the existing Grit
Separator, Pump, and Dewatering areas as well as a process flow diagram of the existing system.
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Figure 2-32

Grit Removal System Process Overview (Source: AlexRenew Process Manual Module 4 — Preliminary and Primary

Treatment
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Detailed design information of the existing grit removal system is summarized in Table 2-11.

Table 2-11 Existing Grit Removal System Design Information

Parameters

Grit Separators (M13-1501, 1502, 1503, 1504)
Quantity

Type

Supplier and model

Grit separator hydraulic capacity

Grit separator channel width

Grit separator diameter

Grit separator volume

Grit hopper diameter

Materials of construction

Drive motor (explosion-proof)

Grit Pumps (P13-2101, 2102, 2103, 2104)
Quantity

Supplier and model

Capacity

Type

Drive motor

Grit Hydrocyclones (M13-2501, 2502, 2503, 2504)
Quantity

Supplier and model

Grit hydrocyclone hydraulic capacity

Material of construction

Grit Classifiers (M13-2601, 2602, 2603, 2604)
Quantity

Supplier and model

Grit classifier capacity

Screw type

Screw diameter

Conveyor speed

Material of construction

Drive motor

Design Information

4
Mechanically Induced Vortex

Smith & Loveless Model 50.0 PISTA
40 MGD each

5.0 feet

20.0 feet

2931 cf

5.5 feet

Tank walls: Concrete
Mixer column: Concrete
Mixer: Steel

2.0 Hp (460 VAC/3-phase/60-hertz; explosion proof)

4
Wemco 4x4 Model C

500 gpm @ 55 TDH

Centrifugal, Recessed Impeller

25 Hp (460 VAC/3-phase/60-hertz; explosion proof)

4
Wemco 1500C Wemclone
500 gpm @ 7 psi

Hydrocyclone: Aluminum

4

Wemco 18” Hydrogritter
36 cf/hr

Helical

18 inches

8 rpm

Tank: Steel
Spiral: Stainless steel

1 Hp (460 VAC/3 phase/60 Hertz; explosion proof)

The existing grit removal system has been in service for more than 20 years and the performance has gradually
deteriorated resulting in material carryover to downstream unit processes. AlexRenew provided data which measures
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the combined tonnage of hauled grit, fine screenings, and thickened grease hauled by the contractor. Due to the
combined material data, an accurate measurement of the grit removed from the system cannot be determined.

Flow enters the PISTA vortex grit separators tangentially through the floor-level opening via five-foot-wide declined
channel to control the velocity. Figure 2-33 shows the north side of Building K and the grit deck where the separator
units are located. Figure 2-34 shows the fine screen effluent and grit separator isolation gates. Degritted wastewater
flows through the 360-degree-in-line separator over the five-foot-wide effluent channel to the common grit effluent
channel. The settled grit is stored in the hopper where it is suspended by the propeller shaft mixer blades and is
fluidized to prevent the grit from hardening prior to being pumped to the dewatering equipment. Ferric chloride can be
added downstream of each grit separator to the effluent channel, although this chemical feed point is not in current
use. Each grit separator can be placed in and out of service using the sluice gates upstream and downstream of each
unit. During average flow conditions two grit separators are in service to handle up to 80 MGD. Typically, Grit
Separator 1 and either Grit Separators 3 or 4 are the units in service to balance flow on each side of Building K. At
peak flow conditions three grit separators are online to handle up to 120 MGD. Grit Separator 2 is currently placed out
of service due to mechanical issues. When a grit separator is placed into service, the SCADA system automatically
opens the influent and effluent sluice gates, turns on the PISTA mixer motor, opens the ferric chloride feed valve (if in
use), initiates the grit pump timer cycle, and turns on the corresponding grit conveyor.

Figure 2-33 Building K Grit Deck
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Figure 2-34 Fine Screens and Grit Separator Isolation Sluice Gates

Degritted wastewater flows from the common grit effluent channel via four 30-inch to 48-inch pipes in the basement of
Building K to the primary settling tanks. Settled grit slurry in the storage hopper is pumped via four grit pumps in the
basement of Building K to the grit hydrocyclones located on the second floor of Building K in the Cyclone Classifier
Room. The suction side of a pump pair (grit pumps 1 and 2 and grit pumps 3 and 4) are interconnected to allow for
one grit pump to service two grit separators, providing redundancy. The pump pair discharge is also interconnected to
allow for one grit pump to send grit slurry to one of two grit hydrocyclones. However, typical operating conditions
consist of one grit pump servicing its dedicated hydrocyclone. There are W3 (plant effluent water) flushing line
connections on the suction side of each pump and two points along the interconnection line between the pump pairs
shown in Figure 2-36 and Figure 2-35. The W3 water is used to flush the grit slurry lines to clean for disassembly or
troubleshooting and requires manual valve operation and longer pump cycle times. The grit pumps run on an
adjustable timed cycle, typically set at 20 minutes on, 60 minutes off. When the grit pump timer cycle is initiated, the
contents in the storage hopper are pumped to the hydrocyclone for volume reduction upstream of the grit classifiers.

>

Figure 2-35 Grit Pumps 3 and 4 Interconnection and Figure 2-36 Grit Pump 4
W3 Flushing Lines
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The four grit hydrocyclones, are located in the Cyclone Classifier Room on the second floor of Building K. Figure 2-37
shows the existing grit hydrocyclone and classifier units and Figure 2-38 shows the interconnection line between two
grit hydrocyclone units in the Cyclone Classifier Room. Centrifugal forces in the hydrocyclone forces the heavy grit to
the outer wall of the unit and from there gravity moves it to the bottom of the hydrocyclone, also known as the apex or
spigot, and to the classifier while the lighter organic grit and wastewater overflow the top of the hydrocyclone, also
known as the vortex fider, to the process drain to be recycled to the fine screens influent channel. The hydrocyclones
have no moving parts and accept the entire flow from the grit pumps.

The grit classifier concentrates the grit by sedimentation. Each classifier has an inclined 18-inch helical screw at the
bottom which conveys the settled grit from the bottom of the tank. Some water is drained from the grit as it is slowly
conveyed to the top of the inclined screw from where it is discharged onto the grit screw conveyors. The lighter
material that does not settle in the classifier is discharged over the internal weir to be recycled at the fine screens
influent channel via the process drain. The grit classifier is placed into service when the associated grit separator and
grit pump are placed into service. Figure 2-39 and Figure 2-40 show the grit hydrocyclone and classifier units at
AlexRenew.

Figure 2-37 Cyclone Classifier Room Figure 2-38 Grit Hydrocyclone Unit
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Figure 2-39 Grit Hydrocyclone and Classifier Figure 2-40 Grit Classifier and Process Drain

GHD developed a steady state hydraulic model in a spreadsheet to assess the flow conditions in the existing grit
removal facilities. The key findings of the assessment are summarized in Table 2-12.

Table 2-12 Flow Conditions of Existing Grit System
Plant Influent | No. Grit Flow per Water Surface Grit Unit Head Water Surface Grit Influent
Flow Rate Units in Grit Unit Elevation in Loss (ft) Elevation in Channel
(MGD) Operation (MGD) common channel common Velocity (ft/s)
downstream of channel
grit units (ft) upstream of grit
units (ft)
120 4 30 25.38 1.80 29.82 2.10
120 3 40 25.38 2.18 30.62 2.80
54 3 18 21.16 1.33 28.76 1.26
54 2 27 21.16 1.67 29.54 1.89
20 1 20 20.02 1471 28.94 1.40
Note:

1. Grit unit head loss estimates were provided by the manufacturer. Value Interpolated from Manufacturer Data.

During average and low flow conditions, the influent flow velocities are below 2 feet per second (ft/s) and therefore
there is a risk of grit deposition in the influent channel. During peak flow conditions, with all units in service, the influent
flow velocities are still relatively low at 2.10 ft/s and therefore the ability to scour previously deposited grit is limited.
Nonetheless, settled grit will eventually make its way into the grit basin.
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Although the units are identical in size, there is a risk of unequal flow distribution due to the low overall head loss and
preferential flow paths between the four existing units. A detailed hydraulic analysis to determine the actual flow
distribution between the four units is beyond the scope of this TM. The steady state hydraulic model assumes even
flow distribution between all in service grit units.

Based on an engineering and operations review of the existing grit removal system, written answers to questions
received from the operation staff on November 5, 2020, and the discussions during the Process Background
Workshop with the AlexRenew Core Team on November 6, 2020, the following deficiencies were identified with the
existing system:

1. Unsatisfactory grit removal efficiency resulting in grit carryover to downstream unit processes

Grit carryover to the primary settling tanks has been observed by AlexRenew personnel and as concluded by the grit
sampling, there is carryover of grit particles to the primary clarifiers downstream due to the poor removal performance.
81% of all grit 106 micron and greater was captured by the grit separators during test conditions, falling below the
manufacturer’s claimed removal rates. An estimated 30 Ib/MG or 591,300 pounds per year of grit is escaping the grit
separators units per year under average conditions and is carried over downstream to the primary clarifiers. Based on
sampling data collected, most grit carried over to the primary settling tanks was removed in those tanks, with less than
3 grams escaping in the collected samples. Over time, the grit carryover will lead to excessive equipment wear for
primary clarifier mechanisms, sludge pumps, and downstream solids handling equipment. The grit will also consume
useable capacity in solids handling system tanks such as the anaerobic digesters from which it will need to be
periodically removed.

2.  Equipment is at the end of its expected useful life and requires replacement

Existing equipment is at the end of its useful life after years of operation handling an abrasive material in a corrosive
environment. The mixer in grit separator 2 has rusted and fallen apart, requiring the unit be removed from normal
service. The grit hydrocyclones have been retrofitted in the past due to built-up of calcified grit. The classifier
conveyors have experienced numerous mechanical breakdowns also been serviced many times due to extreme wear.

3. Excessive wear on grit piping

Grit discharge piping and valves have experienced excessive wear due from the abrasive grit slurry and several
sections have had to be replaced. There is also wear along the 90-degress elbows upstream of the hydrocyclones, on
the suction side of the grit pumps, and along the grit classifier overflow piping.

4. Clogged floor drains

The floor drains have been reported to be clogged with grit. Further investigation into pipe sagging and additional
inspections to troubleshoot the clogging should be considered. Installation of sediment bucks in place of the existing
floor drains is recommended. It is a wide type of drain used to catch sediment and prevent material from getting in the

drain pipes. The bucket would need to be periodically cleaned out to remove the captured material. Additionally, it
would require demolishing the circular drain and reconnecting the new sediment bucket to the old piping.

The following major critical success factors were identified to address these identified deficiencies:

— Improve grit removal efficiency to reduce grit carryover
— Replace aged equipment
—  Provide more system resiliency

2.6  Fine Screenings and Grit Loading

The existing fine screenings and grit loading system is located in the Preliminary Treatment Building (Building K),
which was constructed around 1998 as part of the “Advanced Wastewater Treatment Facility Upgrade” project. The
washed and compacted fine screenings discharge onto the two fine screenings conveyors which transport material
from the washer/compactors to the combined material transfer conveyors. Washed and dewatered grit discharges
from the cyclone/classifier units onto the two grit conveyors to be transported to the combined material transfer
conveyors. The two combined material transfer conveyors accept fine screenings and grit to transport to either one of
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the combined material truck loading conveyors via forward and reverse operation. The truck loading conveyors have
four discharge ports to dispose of the material below to the trailers located in the Truck Bay. There are two trailers,
one located in each Truck Bay that collect fine screenings and grit. The material is then removed from the facility via
Synagro for hauling and disposal to Covanta Waste Energy Facility located in Fairfax, Virginia.

The existing plan for Building K is presented in Figure 2-41 and Figure 2-42, which highlight the Grit Dewatering Area
location and Truck Bay Area location, respectively. Figure 2-43 shows a schematic overview of the operation of the

conveyor system.
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Figure 2-41 Existing Building K Plan with Grit Dewatering Area Highlighted
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Figure 2-43 Conveyor Operation at AlexRenew (Courtesy AlexRenew Process Manual Module 4 — Preliminary and Primary Treatment)

The existing fine screenings conveyors are shaftless screw conveyors. The shaftless design is supported by a
replaceable liner that conforms to the radius of the trough. Typically, shaftless conveyors are used for moving bulk
solids that tend to be fibrous or sticky — such as dewatered screenings or biosolids. The liner is a wear item, but if the
material is not abrasive, it can have a long service life.

The original design for the grit, transfer, and truck loading conveyers were shafted screw conveyors. Over time, the
transfer and truck loading shafted conveyors were replaced with shaftless conveyors to reduce clogging of the screws
with rags. Currently AlexRenew has shaftless screw conveyors for their fine screenings, transfer, and truck loading
conveyors and shafted screw conveyors for their grit conveyors. The shafted design has a center pipe to support the
screw as it conveys the material without allowing the screw to contact the trough or liner. This type of screw is more
commonly used with abrasive materials like grit which would quickly wear through the tough liner on a shaftless screw.
However, rags and fibrous materials can easily get hung up on the bearings of a shafted screw conveyor, which can
be problematic when handling a combined material of screening and grit.

Detailed design information of the existing grit loading system is summarized in Table 2-13.

Table 2-13 Existing Fine Screenings and Grit Loading System Design Information

Parameters Design Information

Fine Screenings Conveyors (M13-2901, 2902)

Quantity 2

Supplier and model US Filter

Drive motor (explosion-proof) 5 Hp (460 VAC/3-phase/60-hertz)
Type Shaftless
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Parameters

Screw diameter

Conveyor speed

Peak loading

Length

Angle of inclination

Grit Conveyors (M13-2901, 2902)
Quantity

Supplier and model

Drive motor (explosion-proof)
Type

Screw diameter

Conveyor speed

Peak loading

Length

Angle of inclination

Transfer Conveyors (M12-3201, M12-3202)
Quantity

Supplier and model

Drive motor (explosion-proof)
Type

Screw diameter

Conveyor speed

Peak loading

Length

Angle of inclination

Truck Loading Conveyors (M13-3001, 3002)
Quantity

Supplier and model

Drive motor (explosion-proof)
Type

Screw diameter

Conveyor speed

Peak loading

Length

Angle of inclination

12in

25 rpm
5,000 Ibs/hr
47 ft

12 deg

2

US Filter

5 Hp (460 VAC/3-phase/60-hertz)
Shafted

14 in

20 rpm

20,000 Ibs/hr

30 ft and 39 ft

1 deg

2

US Filter

7.5 Hp (460 VAC/3-phase/60-hertz)
Shaftless

14in

25 rpm

25,000 Ibs/hr

24 ft

0 deg

2

US Filter/ASDOR

7.5 Hp (460 VAC/3-phase/60-hertz)
Shaftless

14 in

30 rpm

25,000 Ibs/hr

40 ft

1 deg
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2.6.1 Overview of Fine Screenings and Grit Conveyance

The fine screenings are washed and compacted via four washer/compactor units located in the Screening Room of
Building K. Two washer/compactor units discharge the compacted material to each of two screening conveyors and
the filtrate drains back to the fine screen channel. The two inclined fine screenings conveyors transport material from
the Screening Room to the Cyclone Classifier Room in Building K. In the Cyclone Classifier Room, the fine screenings
conveyors discharge onto the center of the two transfer conveyors. The fine screenings conveyors have two discharge
points, the first being an automatic slide gate and the second is always opened to prevent accumulation and provide
redundant discharge locations to either transfer conveyor. The screening conveyors automatically turn on when the
associated fine screen is placed into service; an alarm and visual are initiated ten seconds prior to the start of the
conveyors. Figure 2-44 shows the fine screens and the fine screenings conveyors from the Screenings Room to the
Cyclone Classifier Room.

Figure 2-44 Fine Screens Screening Conveyors from the Screening Room to the Cyclone Classifier Room

The grit conveyors located in the Cyclone Classifier Room receive grit directly from the classifier units. Two classifier
units discharge dewatered grit to the associate grit conveyors. The two grit conveyors transfer material from the
classifiers to the transfer conveyors in the Cyclone Classifier Room. Grit is discharged onto the ends transfer
conveyors. There are two discharge points on the grit conveyors, like the fine screenings conveyors, the first is a
motorized slide gate and the second is always open to prevent grit accumulation and provide redundant grit disposal
locations. The grit conveyors automatically turn on when the associated grit classifier is placed into service; an alarm
and visual are initiated ten seconds prior to the start of the conveyors.
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Figure 2-45 shows the grit classifier discharge to the grit conveyors as well as the truck loading conveyor and
motorized slides gates below it.

Figure 2-45 Grit and Truck Loading Conveyors

The transfer conveyors are oriented perpendicular to the screening and grit conveyors in the Cyclone Classifier Room
and transfer fine screenings and grit to the truck loading conveyors. The fine screenings and grit conveyors can
discharge separately into a corresponding transfer conveyor, or the material can be combined for disposal on either
transfer conveyor. Each transfer conveyor is equipped with W3 spray nozzles on both ends of the conveyor to prevent
material from drying and hardening. Standard operation at AlexRenew consists of combining the fine screenings and
grit for hauling and disposal. Additionally, the transfer conveyors can load material to either truck loading conveyor due
to its forward and reverse operation. The transfer conveyors have two operation modes: separate and combined. In
separate mode, the fine screenings and grit discharge into separate transfer conveyors, truck loading conveyors, and
trailers. In together mode, the fine screenings and grit discharge into the same transfer conveyor, truck loading
conveyor, and trailer. The selected Truck Bay for disposal will dictate which trailer will be loaded first. In both modes,
the W3 valve will automatically open once a conveyor is placed into service. Figure 2-46 shows the grit, transfer, and
truck loading conveyor discharge locations.

The truck loading conveyors are the final transfer of material for disposal to the trailers in the Truck Bay below.

The truck loading conveyors accept fine screenings and grit from the transfer conveyors and discharge material via
four discharge chutes to the trailer in the Truck Bay below to provide even distribution of material. The first three
discharge points are equipped with motorized slide gates and the fourth discharge location at the end of the conveyor
is always open to prevent accumulation. The gates automatically open and close one at a time for a pre-set period.
There is always a trailer in each Truck Bay to collect material in case a truck loading conveyor faults or is out of
service.

The existing screening and grit loading system has reached its end of useful life. The conveyors and container loading
systems are maintenance intensive and require constant attention to keep up with incoming material load. A more
reliable and efficient fine screenings and grit loading system is required.
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Figure 2-46 Conveyor Discharge Overview

2.6.2 Overview of Fine Screenings and Grit Hauling Operations

Standard operations at AlexRenew consist of disposing the fine screenings and grit together into the open bed trailers
located in the Truck Bay. The conveyor configuration allows for AlexRenew to separately dispose of the material,
however GHD was advised that the normal mode of operation is to combine the material for offsite disposal. There are
four discharge chutes to the trailers below. Currently, there are two trailers on site in the Truck Bay of Building K to
collect fine screenings and grit. One trailer is approximately 38 feet long and the other is about 32 feet long. The
longer trailer can collect material from all four discharge points whereas the 32 feet long trailer can only collect
material from three. Figure 2-48 shows the open bed trailer accepting material from three of the four discharge points.

Synagro, the hauling contractor, comes to the site about two times a week to move the trailer forward or backwards
based on accumulation. AlexRenew indicated that when the pile is high enough, they will close one gate from the truck
loading conveyor and open the next gate to load the trailer. However, the piles still need to be manually raked by
operations staff to move material to the sides to optimize trailer filling. Figure 2-47 shows the fine screenings and grit
piles formed in the trailer.

Figure 2-48 Open Bed Trailer Utilizing Three Discharge
Points Figure 2-47 Screenings and Grit Piles
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Synagro indicated that when they are leaving the site to disposal of the fine screenings and grit material, they stop at
the scale and weight the trailer. Upon return to the site, Synagro weighs the empty truck tare prior to placing the trailer
back in the Truck Bay. The trailers can hold approximately 46,000 pounds of material, however AlexRenew stated that
they typically haul loads of 24,000-32,000 pounds.

The fine screenings and grit loading data from January 2015 to August 2020 was reviewed and analyzed and the
results are presented in Figure 2-49. On average, AlexRenew collects about 83,000 pounds of fine screenings and grit
per month from January 2015 to September 2020. This would result in about two hauls per month and less than one
haul a week when filling the trailers to their maximum or near maximum weight capacity. A peak fine screenings and
grit load of 158,860 pounds occurred in May 2019 which would result in four hauls for the month at the trailer’s
maximum weight capacity. Based on the hauling data, the trailer was actually hauled five times in May 2019.
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Figure 2-49 Historical Fine Screenings and Grit Collected per Month

Based on an engineering and operations review of the existing fine screenings and grit loading system, the written
answers to questions received from the operation staff on November 5, 2020, and the discussions during the Process
Background Workshop with the AlexRenew Core Team on November 6, 2020, the following deficiencies were
identified with the existing system:

1. Unsatisfactory and unreliable conveyor operation

While the plant operators reported no issues with the shaftless screw conveyors used for fine screenings only, and
manageable issues with shafted screw conveyors used for grit only, the operators reported repeated problems and
extensive maintenance was required for the shafted screw conveyors which handle combined screening and grit
together. Rags are often found wrapped around the shaft and bearings of the combined fine screenings and grit
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conveyors. The interior sides of the trough are prone to two to three inches of caked grit and other solids. To remove
the clogged rags and grit, AlexRenew stops the conveyors, manually open the conveyor at the hatch, and remove the
screw. To dislodge the material, the conveyor is manually placed in reverse and then set back forward.

2. Difficulties in conveyor access

The conveyors in the Cyclone Classifier Room are difficult to access to maintain or remove clogged material. The grit
and the truck loading conveyors are stacked on top of each other, while the transfer conveyors run underneath the
classifier platform so the center section of them is not accessible.

3. Frequent operator attention for manual leveling of material in trailers

The fine screenings and grit are disposed in open bed trailers. The uneven distribution of material requires operators
to manually rake material around to even the load. There is a safety hazard while moving the material, operators must
stand on a portable stair to see and access the trailer to level the material.

4. Floor drains in the Truck Bay area are prone to clogging

The truck beds need to be drained of water and grit tends to also be drained in the process. The grit accumulates and
clogs the drains.

The following major critical success factors were identified to address these identified deficiencies:

Improve fine screenings and grit conveyance operations

Optimize hauling operations

Minimize equipment wear
Maintain operator health and safety

2.7 Primary Settling

The AlexRenew WRRF includes eight primary settling tanks (Figure 2-50) that provide treatment for raw sewage that
has received preliminary treatment for removal of screenings and grit. In addition, the primary settling tanks also
provide treatment for some in-plant recycle flows including backwash water from the tertiary filter system and water
removed from fine screenings, grit, and combined primary and secondary scum.

The primary objective of treatment in the primary settling tanks is to remove settleable solids and associated organic
matter to reduce the concentrations of total suspended solids (TSS), 5-day biochemical oxygen demand (BODs) and
organic nitrogen in the wastewater. These reductions in concentration are necessary to avoid overloading downstream
advanced biological wastewater treatment systems.

Fats, oils, and grease (referred to as FOG) and other light floatable solids are skimmed from the surface of the primary
settling tanks. The material skimmed from the surface of the settling tanks is referred to as primary scum and is
collected and conveyed to a scum pumping station wet well where it mixes with scum removed from the surface of the
secondary clarifiers. The combined scum is pumped to scum concentrating equipment located in Building K.
Concentrated scum is discharged to containers for co-disposal with dewatered fine screenings and grit.
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Figure 2-50 Primary Settling Tanks and Primary Weir Observation House

A simplified process flow schematic of the primary settling tanks and primary scum handling system is presented in
Figure 2-51. Effluent from the Grit Removal System in Building K is conveyed by gravity flow to the primary settling
tanks through four 48-inch diameter primary influent pipes (Figure 2-52). A 30-inch diameter magnetic flow meter is
installed in each primary influent feed line and the flow is balanced to each primary influent pipe using 30-inch
diameter butterfly valves located downstream of the flow meters. Under normal flow conditions, six primary settling
tanks are typically in service. The other two tanks are drained, cleaned, and remain ready to be put into service when
peak wet weather flow conditions require.
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Figure 2-51 Primary Settling Tanks Process Flow Schematic (Source: AlexRenew Process Manual Module 4 — Preliminary and

Primary Treatment)
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Figure 2-52 Primary Settling Tank Influent Flow Distribution

The 48-inch diameter primary influent pipes terminate at boxes that connect to primary influent flow channels that
distribute the wastewater flow to the primary settling tanks in service. The primary influent channels were designed
with stop logs at three locations. The design intent for the stop log locations was to allow the wastewater flow
conveyed by each 48-inch diameter primary influent pipe to be isolated for distribution to one pair of primary settling
tanks. However, the AlexRenew WRRF staff currently operates the primary settling tanks without the stop logs

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades 50



installed. Under certain conditions, the AlexRenew staff believe the wastewater flow distributes unequally to the
primary settling tanks in service.

Each primary settling tank is equipped with two longitudinal chain-and-flight sludge collectors and one chain-and-flight
cross collector driven by a single combination drive unit. The sludge collectors scrape settled solids from the bottom of
the tank to a sludge hopper located at the influent end of each primary settling tank. On return to the effluent end of
the tank, the longitudinal collectors skim the surface of the tanks moving light floating solids to a scum baffle and
rotating scum collector equipped with an electric actuator (Figure 2-53).

Figure 2-53 Primary Settling Tank Scum Skimmer Electric Actuators

Three centrifugal recessed impeller pumps (Figure 2-54) are installed for removing settled solids from the sludge
hoppers for each pair of two primary settling tanks. Two pumps normally operate, one dedicated to each settling tank.
The third pump is an installed spare that remains ready to be put into service when needed. Normally, the primary
sludge pumps run continuously pumping primary sludge to gravity sludge thickeners at a rated capacity of 350 gallons
per minute (gpm) for a total primary sludge flow of approximately 3 MGD with six (6) primary settling tanks in service.

The primary settling tank system includes provisions for adding ferric chloride for chemically enhanced primary
treatment (CEPT). CEPT is of benefit in certain circumstances for phosphorus removal and/or reduction of solids and
organic loads to downstream biological wastewater treatment systems. AlexRenew reports that CEPT is not currently
used and is not anticipated to be used in the foreseeable future.
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Figure 2-54 Primary Sludge Pumps

A simplified process flow schematic illustrating the primary scum conveyance and handling system is presented in
Figure 2-55. Primary scum is conveyed by gravity flow to a Scum Pump Station wet well (Figure 2-55) where it mixes
with secondary scum from the secondary clarifiers. One scum grinder and two submersible recirculating chopper
pumps are installed in the wet well. Manual valves on the scum pump discharge can be opened for recirculation and
mixing of the wet well contents. The scum pumps are used to transfer the combined (primary and secondary) scum to
a scum concentration system located in Building K.
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The scum handling system consists of three major components, a scum concentrator (Figure 2-57), a concentrated
scum tank (Figure 2-56) and a concentrated scum transfer pump (Figure 2-58). FOG and light solids float to the
surface in the scum concentrator where they collect and concentrate as they are skimmed off by a chain-and-flight
collector mechanism to the concentrated scum tank. Water removed from the scum flows over a weir and is drained to
the plant influent for treatment.

Figure 2-56 Scum Pumping Station

Figure 2-57 Scum Concentrator
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Figure 2-58 Concentrated Scum Tank and Pump

The concentrated scum tank is heated and equipped with a mechanical mixer. A progressive cavity pump is used to
transfer the concentrated scum to the truck bays in Building K for truck loading and subsequent removal and offsite
disposal along with screenings and grit. The system also includes piping and valves to allow the concentrated scum to
be pumped to the anaerobic digesters. AlexRenew staff report that pumping to the digesters is not used, however, due
to concerns for contaminating the digested sludge and preventing disposal as Class A biosolids.

The existing primary settling tanks operate within industry standard loading rates, achieve generally relatively equal
flow distribution between the units with the stop logs in place, and achieve target removal performance under
simulated design conditions. Therefore, no major deficiencies were identified with respect to the primary settling tank
capacity or performance. It was noted that a minor improvement of flow distribution could be achieved by installing a
flow control device at the influent to PST-8 to provide a more even flow distribution between PST-7 and PST-8.

Based on the results of the primary settling tank stress test and review of operating records for the period of January
1, 2015, through August 31, 2020, primary sludge pumping capacity appears to be adequate. The primary settling
tanks achieve target removals, even under peak hydraulic loading conditions that approach the projected peak flow
expected from implementation of the RiverRenew project. AlexRenew staff report occasional problems resulting from
clogging of the pumps during high solids loading events. It is expected that the frequency and magnitude of high solids
loading conditions that contribute to clogging of the primary sludge pumps will be significantly reduced with
improvements to influent coarse screening, fine screening, and grit removal. However, AlexRenew may want to
consider installing in-line sludge grinders in the pump suction piping as an additional means to reduce pump clogging.

Following is a listing of deficiencies identified for the existing primary settling and scum handling systems:

—  Primary Weir Observation House

1. Deterioration of paint and the wet, humid atmosphere in the building has caused significant corrosion to
metal building components (structural steel supports, metal roofing, etc.), odorous air piping, and electrical
equipment, lighting, fire alarm components, conduits, and wiring.
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2. The odorous air fan is located above the tanks and is not easily accessible for maintenance.

Plant water supply to the building (1” diameter) is insufficient to provide required flow and pressure for weir
washdown.

4. The scum skimmer pipe is located under the across tank walkway located immediately outside the PWOH
building (upstream side of PWOH). The location of the pipe makes it difficult for the operators to effectively
wash down solids and scum that tend to harden and accumulate in the pipe over time.

Scum Handling

1. The scum concentrator and heated scum day tank are operation and maintenance intensive and often out of
service. Discharge piping is frequently clogged by congealed fats, oil, and grease preventing transfer of
concentrated scum from the day tank to the truck loading area.

Primary Sludge Pumping
1. The operators report periodic problems with pumps clogging primarily during high solids load events. The

frequency and magnitude of pump clogging problems is reasonably expected to decrease with
implementation of improvements for more effective influent wastewater screening and grit removal.

Miscellaneous

1. Rags and other large stringy solids tend to collect on baffles located at the influent end of each primary
settling tank downstream of the tank inlet ports. This deficiency will be significantly reduced or eliminated
with improvements to the WRRF influent coarse and fine screening facilities.

2. Floating solids tend to collect at the influent end of Primary Settling Tank No. 8 in the area above the sludge
cross collector. When the settling tank is taken out of service, AlexRenew staff need to be careful to avoid
overloading and potentially breaking the flights on the sludge cross collector mechanism. It is unclear why
this occurs only for Primary Settling Tank No. 8 as the tank appears to be constructed like all other tanks.
GHD was unable to physically observe this condition as the tank was not in service during GHD’s site visit on
November 4, 2021. Further investigation is recommended when the tank is back in service and the condition
can be observed.

3. The AlexRenew WRRF staff report that when some primary settling tanks are removed from service and
drained, some seepage is observed through the concrete tank walls of adjacent tanks. GHD recommends
that a detailed structural evaluation of the tank walls be performed either during design of the PPSU
improvements or during the maintenance contract to replace the primary settling tank sludge collector
mechanisms and drives.

4. Wooden baffles located downstream of the scum collector mechanisms are missing or damaged in several
of the primary settling tanks. This allows buildup of scum and solids on the primary settling tank effluent weir
troughs to the point where flow is restricted or completely blocked from V-notches in the weir trough closest
to the scum skimmer mechanism. GHD recommends that AlexRenew consider replacing or repairing the
baffles under the maintenance contract at the time when each primary settling tank is drained to replace the
sludge collector mechanism and drives.

5. Astructural evaluation performed by HDR, Inc. identified significant degradation of concrete and metal
supports for grating over the effluent channel. The effluent channel has operated for several years with a tarp
over the grating to control odors and the concrete degradation is attributed to accumulation of hydrogen
sulfide in the headspace under the tarp. AlexRenew has expressed interest in connecting the effluent
channel to the odor control system serving the PWOH. If the effluent channel were to be ventilated at a rate
of 12 air changes per hour, like the design ventilation rate for the PWOH, then the amount to roughly an
additional 1100 cfm of air to be treated by the plant odor control system. This would be an increase of less
than approximately 5% of the design air flow (25,400 cfm) from the PWOH to the plant odor control system.
GHD recommends that the potential impact on the on the plant odor control system be evaluated during
design of the PPSU improvements.

6. Scum troughs do not function well due to age and mechanical failure and require replacement. In addition,
the existing system does not effectively move scum into the trough and through the trough and channels to
the scum wet well. An automated timed spray header is desired in front of each scum trough to push scum
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toward trough prior to actuation, along with an automated scum trough flushing system for cleaning trough
and channel after each use. Another requirement is the addition of plant water hose bibs adjacent to each
pair of scum skimming mechanisms for manual washdown when required.

7. The grinder, two recirculating chopper pumps, controls, mixing valves and piping, telescoping valve, and
drain valve in the scum wet well have reached the end of their useful life and need replacement.

8. Some portions of the handrail around the primary settling tanks do not appear to meet current code
requirements and do not align with the newer handrail sections.

9. Some of the older sludge and drain valves in the primary settling tank pipe gallery (those which are original
and have not been replaced over recent years) do not function well or at all and should be replaced.

10. The abandoned (plunger style) sludge pumps in the PST equipment gallery restrict access to other in-use
equipment and should be demolished.

11. Influent stop plates at the primary settling tanks do not seat well and should be replaced with gates which are
easier to use for isolating tanks.

12. Lighting and HVAC in the primary sludge tank equipment gallery should be reviewed for NFPA 820
compliance prior to upgrade (outside of the scope of the current task order).

The list above does not include condition deficiencies associated with the existing Primary Settling Tank sludge and
scum removal equipment, because replacement of this equipment was advanced to an immediate project due to
equipment failures and was removed from the PPSU project.

The above deficiencies were identified based on the following:

— Review of construction drawings and other background information provided by AlexRenew for the primary
settling and scum handling systems

— Comments received from the AlexRenew operation staff during a site visit by GHD on October 14, 2020

—  Comments received from the AlexRenew Core Team during the Process Background Workshop on October 20,
2020

—  Email communication received from AlexRenew on October 27, 2021 regarding a failure of the sludge collector
mechanism in Primary Settling Tank No. 6 and subsequent recommendations for repairs developed by Geiger
Associates

—  Comments received from the AlexRenew Core Team during the Technical Memorandum Workshop on November
1, 2021

—  Comments received from AlexRenew maintenance staff during a site visit by GHD on November 4, 2021

— Discussion of primary settling tank repairs during a meeting on November 11, 2021, with representatives of
AlexRenew and Geiger Pump & Equipment Co.

—  Email communication received from AlexRenew on November 29, 2021 regarding results of a structural
evaluation performed for AlexRenew by HDR, Inc. for the primary effluent flow channel.

3. Flows and Loads

The purpose of the flows and loads section is to document the development of the updated plant design flows and
loads for the PPSU project.

3.1 Current and Design Flows

The AlexRenew WRRF is currently designed to meet the criteria presented in Table 3-1. With the completion of the
RiverRenew project, the WRRF peak hydraulic influent flow will be increasing from 108 MGD to 116 MGD.
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Table 3-1 AlexRenew WRRF Influent Design Criteria

Average Daily Flow 54 34.9
Max Month Flow 70 45
Max Week 80 60
Max Day 90 92
Peak Instantaneous 108 (current) 120

116 (following RiverRenew)

Notes:

1. AlexRenew WRRF actual flow data courtesy of Jacobs 2019, “AlexRenew Process Manual Module 22: Plant Hydraulics”
PowerPoint presentation dated October 2019.

2. Design influent flows do not include internal plant recycle flows.

A major upgrade to AlexRenew’s collection system, called the RiverRenew project, is set to be completed by June
2025. The RiverRenew project includes increasing the raw influent peak hydraulic flow from the current permit limit of
108 MGD to 116 MGD and constructing tunnels to collect and transport wet weather flows that exceed the capacity of
the system. The incoming wet weather flows will be treated through preliminary and primary treatment and therefore
the PPSU upgrades will be designed to meet the future flow as outlined in Table 3-2.

Table 3-2 Unit Process Hydraulic Capacity at AlexRenew
116 MGD
Raw Sewage Flow 108 116
Coarse Screening 120 119
Raw Sewage Pump Station 125 119
Fine Screening 120 1252
Grit Removal 120 1252
Primary Settling 1253 125
Notes:

1. Hydraulic capacities courtesy of Jacobs 2019, “AlexRenew Process Manual Module 22: Plant Hydraulics” PowerPoint
presentation dated October 2019.

2. The existing fine screening and grit removal systems have sufficient capacity if the filter backwash is not diverted to Building K.
The 108 to 116 MGD upgrade project is installing additional piping and valves to allow filter backwash to be directed to the
primary settling tanks under high flow conditions.

3. Eight tanks required to meet SCAT guideline of peak loading of 2,500 gpd/sf.

3.2  Current and Design Loads

The raw influent to the AlexRenew WRRF consists of wastewater collected from a combined sewer system that
includes various debris. Raw wastewater is collected from the Commonwealth Interceptor and the Potomac
Interceptor which combines at the existing Flow Control Structure No. 1, adjacent to the Coarse Screen Room as well
as from the Potomac Yards Trunk Sewer which enters directly into the coarse screen influent channel as shown in
Figure 3-1. The current and design loads are further discussed in the individual unit process sections herein.
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4.

4.1

Approach

Alternative Analysis Criteria

For each alternative, the following 11 evaluation factors were considered:

Concept Arrangement

Operational Efficiency and Reliability
Process Resiliency

Sustainability

Maintenance Requirements

Safety

Constructability

Maintenance of Plant Operations
Impact on Other Processes

Public Impact

Adaptability to Meet Future Requirements
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GHD’s “Traffic Light” Decision Model was used as a tool to compare the non-cost factors for each alternative. In this

model, each alternative was assigned a rating for each evaluation factor corresponding to the three colors of a traffic

light:

— If an alternative has a “favorable” rating relative to the other alternatives for an evaluation factor, it is assigned a
“green” light.

— If an alternative has a “moderate” or “neutral” rating relative to the other alternatives for an evaluation factor, it is
assigned a “yellow” light.

— If an alternative has an “unfavorable” rating relative to the other alternatives for an evaluation factor, it is assigned
a “red” light.

More than one alternative can be assigned the same color rating if they are deemed essentially equal for a particular
evaluation factor.

Following the evaluation of non-cost factors through the “Traffic Light” Decision Model, capital and lifecycle cost
estimates were developed for each alternative.

The approach was developed following a holistic consideration of both the cost and non-cost evaluation criteria. This
approach takes into consideration the five Strategic Outcomes included in AlexRenew’s Decision Model. These
Strategic Outcomes include:

—  Operational Excellence

—  Adaptive Culture

—  Watershed Stewardship

—  Public Trust

—  Financial Resilience

4.2  Cost Estimating Assumptions

4.2.1 Opinion of Probable Construction Costs

In addition to those non-cost evaluation factors described above, the probable construction cost is an important
evaluation factor in selecting the recommended alternative for each unit process. Some assumptions based on normal
engineering practice are summarized below:

— Probable construction costs for each alternative were estimated at -20% to +30% accuracy, based on AACE
Class 3 cost estimating.

—  Contractor general conditions were assumed to be 12% of the total construction cost.

—  Mobilization and demobilization were assumed to be 3.5% of the total construction cost.

—  General contractor overhead and profit of 20% was included within the unit cost for each construction cost.

—  Equipment installation cost was estimated to be 30% of the equipment cost.

—  Soft costs were assumed to be 40% of the total construction cost which include project management,
engineering, construction management, and project administration costs.

— All construction costs are presented in 2021 US dollars. Revised estimates will need to be prepared during the
design phases and those estimates will need to be escalated to each phases’ midpoint of construction.

4.2.2 Life-Cycle Costs

Life-cycle cost analysis is a useful tool to determine the most cost-effective alternative based upon the initial
construction cost estimate and long-term (typically 20 years) operation and maintenance cost (net present value, or
NPV).

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades 59



Some assumptions are made to calculate the 20-year NPV operation and maintenance cost for each alternative, as
detailed in each NPV calculation included in Appendix I. Some assumptions based on normal engineering practice are
summarized below:

— NPVis based on 20 years from 2021.

— Average labor rate for estimating was assumed to be $47.19 per hour.

—  General maintenance markup was assumed to be 2% of the total estimated cost of the equipment.

—  Electric cost was assumed to be $0.08 per kW/hr.

—  Cost to haul and dispose coarse screenings was assumed to be $64 per ton.

—  Cost to haul fine screenings and grit offsite was assumed to be $595 per truck and $49 per ton of material at
Covanta.

— As discussed with AlexRenew, inflation rate was assumed to be 2.49% and nominal discount rate was assumed
to be 3%.

5. Coarse Screening Evaluation

Upgrade of the existing coarse screens is recommended to address identified issues with equipment age,
maintenance challenges, and unsatisfactory performance. Upgrade of the existing coarse screens by the original
equipment manufacturer is not possible because this equipment line has been sold and no longer supported.
Therefore, the following coarse screening alternatives were considered for upgrade of the existing coarse screening
system.

—  Coarse Screening Alternative 1: Provide Two 1” to 2-1/4” Variable-Opening Flex-Rake Mechanical Screens with a
Bypass Conduit Discharging Directly to Two 4 CY Dumpsters

—  Coarse Screening Alternative 2: Provide Two 1” to 2-1/4” Variable-Opening Flex-Rake Mechanical Screens with
Two Washer/Compactors and a Bypass Conduit Discharging to Two Loadout Conveyors to Fill Two Self-Leveling
Roll-Off Containers

—  Coarse Screening Alternative 3: Provide Three 1” Flex-Rake Mechanical Screens Discharging Directly to Three 4
CY Dumpsters

—  Coarse Screening Alternative 4: Provide Three 3/4” Flex-Rake Mechanical Screens with Three
Washer/Compactors Discharging Directly to Three 4 CY Dumpsters

—  Coarse Screening Alternative 5: Provide Three 3/4” Flex-Rake Mechanical Screens with Three
Washer/Compactors Discharging to Three Loadout Conveyors to Fill Three Self-Leveling Roll-Off Containers
All coarse screening alternatives will include the following:

— Upgrade of the instrumentation and controls package provided by the screen manufacturer. The I&C package
would include upstream and downstream ultrasonic level sensors for each screen and a differential level-based
control system for the new mechanical coarse screens.

— Installation of new screen influent and effluent slide gates.
— Replacement of the existing channel dewatering pump and associated valves.

— Installation of the new roll-up doors on the south side of the Coarse Screen Room to be located in front of the
screens.

— Replace the access hatches in the Coarse Screen Room to be rated for forklift loads.
— Replace the influent channel float and improve access.

— Install new channel floor hatches in the basement of the Coarse Screen Room.

—  Connect the Coarse Screen Room floor drains to the process drain.
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— Relocation of the high level float in the influent channel to be more accessible.

5.1 Basis of Design

The Level of Service Goals presented in Table 5-1 were selected as the Basis of Design Criteria for the coarse
screens upgrade. These Level of Service Goals were developed in conjunction with AlexRenew Staff at the Coarse
Screening Process Background Workshop.

Table 5-1 Level of Service Goals for Coarse Screening Basis of Design Criteria
Minimum flow 20 MGD
Design average daily flow 54 MGD
Design peak hourly flow 120 MGD
Coarse screen capacity, per screen 60 MGD
Screen unit redundancy Pass peak hour flow with one unit out of service
Screen opening size * %10 1inch
Average anticipated screenings 2 2.06 CF/ mg
Average anticipated screenings 4.64 CF / hr
Peak hour anticipated screenings 3 10.3 CF/mg
Peak hour anticipated screenings 51.5CF/hr
Screening quality Consider options which provide washing and compaction for all screenings
Volume reduction goal 70%
Weight reduction goal 65%
Control automation Differential level control / high level backup control
Materials of construction Type 316 SS or equally corrosion resistant material
Area electrical classification Class |, Group D, Division 2 4
Odor control Cover all equipment and channels; connect to existing odor control system
Maintenance Improvement Ease of maintenance access to critical components
Notes:

1. For alternatives with only two coarse screes, a variable opening screen is recommended to provide added flexibility to
accommodate peak flows.

2. Based on onsite screen testing for a 19 mm (3/4”) coarse screen conducted December 13 and 14, 2021 by Hydro-Dyne
Engineering.

3. Assumed a peaking factor of 5.0.

4. Coarse Screen Room and Basement (above channel covers) would be derated from Class I, Division 1 by continuous
ventilation at 12 air changes per hour.

The Virginia Department of Health SCAT Regulations, Paragraph 12 VAC 5-581-560.C states “One of the critical
parameters in selecting the new coarse screen is the screen opening size. Clear openings between the bars of
coarse screens should be from one to 1-3/4 inches. Other size openings will be considered on a case-by-case basis.”

The existing coarse screen opening size of 2-5/8 inches is outside of the normal range of the coarse screen design
stated in WEF MOP 8, as well as above the maximum opening size noted in the Virginia SCAT regulations. This is
likely one of the main reasons for unsatisfactory screen performance. Itis recommended that the new coarse screen
have smaller screen openings to remove more screenings and relieve some of the heavy screenings load currently
experienced by the fine screens. However, overly fine screening could capture too much material, causing excess
headloss in the channels and resulting in significant increase in the amount of coarse screenings materials to handle.
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A review of several similar size headworks screening facilities in successful operation with combined sewer systems
was evaluated and the design information summarized in Table 5-2.

Table 5-2 Coarse Screens at WWTPs Treating Combined Sewer Flows
Opening

Malabar WWTP Sydney, AU Kuhn Multi-Rake 343 MGD % inch
Springfield WWTP Springfield, OH Huber Multi-Rake 50 MGD % inch
91st Ave WWTP Phoenix, AZ Duperon Flex Rake 68 MGD each Y inch
Metropolitan WWTP Colombia, SC Hydro-Dyne Multi-Rake 61 MGD 0.6 inch
Upper Blackstone Worchester, MA Fairfield Caternary Bar 160 MGD 5/8 inch
WPCAD Screen

Santa Clara WPCP San Jose, CA Duperon Flex Rake 80 MGD each 5/8 inch
Oneida County WPCP Utica, NY Duperon Flex Rake 76 MGD ¥ inch
Quincy WWTP Quincy, IL Huber Multi-Rake 80 MGD ¥ainch
Belleville WRF Belleview, IL Huber Multi-Rake 100 MGD % inch
Rocky River WWTP Rocky River, OH Huber Multi-Rake 170 MGD ¥ainch
Back River WWTP Baltimore, MD Duperon Flex Rake 469 MGD 1.0 inch
Gold Bar WWTP Edmonton, Canada Duperon Flex Rake 105 MGD each 1.5inch

After review of the on-site screen testing data and consultation with equipment manufacturers, GHD recommends the
following:

For coarse screening alternatives with three screens (providing added redundancy and lower loading rates per screen)
and washer/compactors (reducing the volume of screenings for removal) a %-inch screen is recommended.

For coarse screening alternatives without washer/compactors, a 1” screen is recommended (to avoid filling the
dumpsters too quickly).

For coarse screening alternatives with only two coarse screens, a variable opening screen is recommended to provide
added flexibility to accommodate peak flows when a unit is out of service before the bypass conduit would need to be
opened. Variable opening screens can mechanically enlarge the screen opening size (in the case of a 1-inch screen,
to 2-1/4 inches) to accommodate greater flows with less headloss during peak flow periods. This type of screen is
new to the market.

Hydraulic parameters for the recommended screening sizes are summarized in Table 5-3. Ideal screen performance
is achieved with a slot velocity of 2 to 4 ft/s but satisfactory performance may be obtained up to 5 ft/s.

Table 5-3 Hydraulic Parameters for Recommended Screening Sizes
Screen Opening Size Maximum Recommended Slot Velocity with 6 ft. Headloss with 6 ft
Flow per Screen (MGD) Downstream WL (ft/s) Downstream WL and 30%
Blinding (in)
Y 60 5.00 3.70
1” 60 4.74 441
2-1/4” 72 5.00 4.32

Upgrade of the coarse screening process was developed through a coarse screening alternative evaluation to achieve
the following three major critical success factors listed below:
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— Upgrade coarse screening equipment
—  Provide coarse screening redundancy
— Improve coarse screening materials handling

5.2 Coarse Screening Alternative 1. Provide Two 1” to 2-
1/4” Variable-Opening Flex-Rake Mechanical Screens
with a Bypass Conduit Discharging Directly to Two 4
CY Dumpsters

This coarse screening alternative was developed to provide improvement to the existing coarse screening process at
the lowest capital cost. It does not provide coarse screening for the full range of flow when one screen is out of service
and peak flows occur but does reduce collection system backups and potential for overflow due to coarse screen
failure. This coarse screening alternative has several negative aspects but was kept in consideration in case
permitting constraints will not allow expansion of the Coarse Screen Room. The bypass conduit is expected to only be
utilized for peak flow events when one screen is out of service. Screenings discharge directly to the dumpster in the
Coarse Screen Room.

5.2.1 Description

This coarse screening alternative provides the ability to bypass the variable-opening mechanical coarse screens
during a high flow event if necessary due to mechanical screen failure but does not provide screening of the bypassed
flow.

5.2.2 Concept Arrangement

The concept arrangement is shown in Figures 10 and 11 of the Appendix A.

5.2.3 Operational Efficiency and Reliability

The variable-opening mechanical screen will require much less operational effort than a manually cleaned screen,
while at the same time providing better screening removal due to the smaller screen size at average (1”) and peak
flows (2-1/4”). Additionally, this coarse screening alternative prevents overflow upon mechanical coarse screen failure
but does not screen bypassed flow, which could result in clogging or failure of downstream equipment.

Wet screenings would discharge directly to the dumpsters requiring operators to rake and move the dumpster daily
which is similar to present loading operations.

5.2.4 Process Resiliency

This coarse screening alternative provides the ability to bypass the variable-opening mechanical coarse screens
during a high flow event if necessary due to mechanical screen failure but does not provide screening of the bypassed
flow. Each screen would have a dedicated dumpster for screenings disposal.

5.2.5 Sustainability

This coarse screening alternative is the least sustainable due to the lack of washing and compaction of screenings as
well as disposal into open dumpsters creating an odorous environment in the Coarse Screen Room.

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades 63



5.2.6 Maintenance Requirements

Sending unscreened flow to downstream equipment during a high flow event could result in additional maintenance to
unclog or restore downstream equipment.

5.2.7 Safety

Manual raking of the unwashed and uncompacted screenings in the dumpster is still required for this alternative. No
additional negative safety aspects are anticipated.

5.2.8 Constructability

The existing screening system can be disassembled for removal through the building doors one at a time. The new
variable-opening screens would be installed the same way, without building modifications such as roof removal. A
gantry crane or other lift equipment would be required to facilitate installation. Confined space entry safety guidance
should be followed when installing the new coarse screens.

In order to construct bypass conduit, bypassing the existing Flow Structure No. 1 would be necessary. That entails
bypass pumping from the upstream manhole on both the Commonwealth Interceptor and the Potomac Interceptor to
the existing coarse screens, downstream of the closed influent slide gates. Bypass pumping of the last segment of the
Potomac Yards Trunk Sewer will also be required to modify the last segment of pipe to connect to the new coarse
screen influent channel.

It will also require isolation of the effluent channel from Coarse Screen No. 2 to connect back to the existing effluent
channel. Bypass pumping would be required to install a temporary bulkhead in the effluent channel for this
connection.

During construction of the new bypass conduit, the driveway around the back side of the Coarse Screen Room would
need to be closed off for the excavation and construction of the bypass channel. The screening dumpsters could still
be accessed by driving around Building A from the other direction along the west side of Building A. Sheeting and
dewatering would be necessary for the excavation and construction of the new bypass conduit.

Additionally, access for the Alexandria Fire Department along the east side of Building A needs to be maintained
during construction. If the fire department cannot access the facility via the west side of Building A, the driveway would
need to be temporarily widened prior to construction of the bypass conduit to provide access to the fire training facility
adjacent to Building K from South Payne Street.

5.2.9 Maintenance of Plant Operations

Bypass pumping all flow around the coarse screens would be required to install (and later remove) the bulkheads in
the influent and effluent conduits. Construction can be sequenced to maintain one mechanical coarse screen in
service at all times during construction. Partial bypass of flow would be required for high flow events.

5.2.10 Impact on Other Unit Processes

The smaller opening size of the new mechanical screens would remove more solids from the wastewater stream due
to its smaller opening size. This would provide improved protection for downstream equipment and reduce the
screenings load on the fine screens and reducing the risk of the fine screens becoming overloaded and failing.
Additionally, at peak flows, the proposed 2-1/4” opening is smaller than the existing coarse screens and will provide
protection for downstream equipment. The new mechanical screens would operate on a differential level-based control
system as described in Section 5.

The bypass conduit would provide operational flexibility to the coarse screening system to facilitate screen
maintenance. However, the bypassed flow will carry debris downstream that may damage or failure of downstream
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equipment, particularly the raw sewage pumps and grit pumps. It will also increase the screenings loading to the fine
screens.

5.2.11 Public Impact

None of the coarse screening alternatives would have a significant public impact.

5.2.12 Adaptability to Future Requirements

Should SCAT regulations be changed in the future to require coarse screening of all influent flow, this coarse
screening alternative would not be compatible with that requirement and would need to be augmented by an additional
stand-by mechanical screen.

This coarse screening alternative does not provide washing and compaction of coarse screenings. Although washing
and compaction of coarse screenings is not required by current regulation or by the contractor which disposes of the
coarse screenings, washing and compaction of all screenings is required in other locations, including all of the
wastewater treatment facilities in the UK. Should such requirements be imposed in the US, this coarse screening
alternative would not provide that capability for AlexRenew, however, it can be implemented in the future simply by
adding washer compactors within the existing building footprint.

5.3 Coarse Screening Alternative 2: Provide Two 1” to 2-
1/4” Variable-Opening Flex-Rake Mechanical Screens
with Two Washer/Compactors and a Bypass Conduit
Discharging to Two Loadout Conveyors to Fill Two
Self-Leveling Roll-Off Containers

Similar to Coarse Screening Alternative 1, this coarse screening alternative was developed to provide improvement to
the existing coarse screening process at the lowest capital cost. It does not provide coarse screening for the full range
of flow when one screen is out of service and peak flows occur but does reduce collection system backups and
potential for overflow due to coarse screen failure. This coarse screening alternative has several negative aspects but
was kept in consideration in case permitting constraints will not allow expansion of the Coarse Screen Room. The
bypass conduit is expected to only be utilized for peak flow events when one screen is out of service. This coarse
screening alternative also provides improved material handling.

5.3.1 Description

Similar to Coarse Screening Alternative 1, this coarse screening alternative provides the ability to bypass the variable-
opening mechanical coarse screens during a high flow event if necessary due to mechanical screen failure but does
not provide screening of the bypassed flow. This coarse screening alternative also provides each screen with its own
washer/compactor, loading conveyor, and self-leveling roll-off container.

5.3.2 Concept Arrangement

The concept arrangement is shown in Figures 12 and 13 of Appendix A.

5.3.3 Operational Efficiency and Reliability

The variable-opening mechanical screen will require much less operational effort than a manually cleaned screen,
while at the same time providing better screening removal due to the smaller screen size at average (1”) and peak
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flows (2-1/4”). Additionally, this coarse screening alternative prevents overflow upon mechanical coarse screen failure
but does not screen bypassed flow, which could result in clogging or failure of downstream equipment.

The washed and compacted screenings are fed to the load out conveyor to be transported to the internal screw of the
dedicated roll-off container to provide optimal container filling without the need for operators to manually level the
piles. The internal leveling screw would be shaftless for screenings material disposal. The use of self-leveling
containers would also eliminate the need for operators to move the container as it would be hauled for material
disposal by a contractor.

5.3.4 Process Resiliency

Similar to Coarse Screening Alternative 1, this coarse screening alternative provides the ability to bypass the variable-
opening mechanical coarse screens during a high flow event if necessary due to mechanical screen failure but does
not provide true process redundancy because the bypassed flow is not screens. Each screen would have a dedicated
washer/compactor, loadout conveyor, and self-leveling roll-off container for screenings disposal. Additionally, the self-
leveling roll-off containers provide more storage volume than the existing dumpsters.

5.3.5 Sustainability

The primary sustainability benefit of this screen is the reducing the volume of screening material for disposal by
washing and compacting the screenings to remove organics and excess water. Additionally, the screenings are loaded
into an enclosed roll-off container with an internal leveling screw used to even the material piles.

5.3.6 Maintenance Requirements

Maintenance requirements for the proposed screens would be simplified because the main maintenance components
can be accessed from floor level. However, additional routine maintenance would be required for the conveyors and
self-leveling roll-off containers. Additional operator attention is required for the washer/compactor units. Manual
intervention is required to unclog the units with large debris removed by the screens. Sending unscreened flow
through the bypass conduit during high flow events requires maintenance to unclog or restore downstream equipment.

5.3.7 Safety

The washer/compactors and load-out conveyors can be easily accessed for maintenance from the floor. The self-
leveling roll-off containers are a significant improvement to the existing dumpster loading operation as it is an enclosed
system and ultimately eliminates the need to manually move the containers around. No additional negative safety
aspects are anticipated.

5.3.8 Constructability

Construction aspects for the new screens are similar to Coarse Screening Alternative 1. Installation of the
washer/compactor, loadout conveyor and self-leveling roll-off containers would occur at the same time as the screens.
Installation of wheel plates and guide rails for the self-leveling roll-off containers are required.

5.3.9 Maintenance of Plant Operations

MOPO for this alternative would be similar to Coarse Screening Alternative 1.

5.3.10 Impact on Other Unit Processes

This coarse screening alternative would have all the same benefits as Coarse Screening Alternative 1. The process
control modifications for this alternative are the same as for Coarse Screening Alternative 1.
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5.3.11 Public Impact

None of the coarse screening alternatives would have a significant public impact.

5.3.12 Adaptability to Future Requirements

Better coarse screening capture efficiency will reduce the loading on the downstream fine screens. Should AlexRenew
need to implement enhanced treatment processes in the future which require finer screens, having better coarse
screening capture will improve the performance of those systems.

This coarse screening alternative also provides washing and compaction of coarse screenings. Although washing and
compaction of coarse screenings is not required by current regulation or by the contractor which disposes of the
coarse screenings, washing and compaction of all screenings is required in other locations, including all the
wastewater treatment facilities in the UK. Should such requirements be imposed in the US, this coarse screening
alternative would already provide that capability for AlexRenew.

5.4  Coarse Screening Alternative 3: Provide Three 1”
Flex-Rake Mechanical Screens Discharging Directly to
Three 4 CY Dumpsters

This coarse screening alternative was developed as the lowest capital cost coarse screening alternative to provide
true coarse screening process redundancy (i.e., allowing sustained operation and coarse screening of maximum flow
with one mechanical coarse screen out of service) by providing a third channel.

5.4.1 Description

This coarse screening alternative provides three parallel mechanical coarse screens, each with its own dumpster for
screenings disposal.

5.4.2 Concept Arrangement

The concept arrangement is shown in Figures 14 and 15 of Appendix A.

5.4.3 Operational Efficiency and Reliability

Operation of the mechanical screen in the third channel would be similar to the other two coarse screens and no
additional operation complexity is anticipated. The screens can be monitored and controlled by the plant SCADA
system. Having a third mechanical screen will provide plant operations staff true operational flexibility.

5.4.4 Process Resiliency

This coarse screening alternative provides 1” automated mechanical coarse screening for all flows, even when a unit
is out of service. Each screen has a dedicated dumpster for screenings disposal.

5.4.5 Sustainability

Similar to Coarse Screening Alternative 1 in regard to sustainability, the lack of washing and compaction of screenings
will result in more disposal volume and more trips to landfill than if the screenings were washed and compacted.
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5.4.6 Maintenance Requirements

Maintenance requirements for the proposed screens would be similar to the maintenance requirements for the existing
screens, however, maintenance access would be simplified because the main maintenance components can be
accessed from floor level.

5.4.7 Safety

Similar to Coarse Screening Alternative 1, manual raking of the unwashed and uncompacted screenings in the
dumpster is still required for this coarse screening alternative. No additional negative safety aspects are anticipated.

5.4.8 Constructability

Construction of the third screen channel requires bypassing the existing Flow Structure No. 1 from the upstream
manhole on both the Commonwealth Interceptor and the Potomac Interceptor to the existing coarse screens,
downstream of the closed influent and effluent slide gates. Bypass pumping of the last segment of the Potomac Yards
Trunk Sewer will also be required to modify the last segment of pipe to connect to the new coarse screen influent
channel.

The below grade construction requires relocation of the existing ductbank running along the east side of the Coarse
Screen Room which feeds power to Building A.

For the above grade expansion of the existing Coarse Screen Room, the existing east wall would be demolished, and
a new beam and column installed to support the roof in this area prior to demolition.

Additionally, access for the City of Alexandria Fire Department along the east side of the Building A needs to be
maintained during construction. If the fire department cannot access the facility via the west side of Building A, the
driveway along the east side of Building A would need to be widened prior to construction of the third channel to
provide access to the fire training facility, adjacent to Building K, from South Payne Street. American Disposal could
access the dumpsters for disposal via the driveway along the west side of Building A, as opposed to the driveway
along the east side. The expansion of the building would necessitate relocation of the driveway around the expanded
Coarse Screen Room, resulting in a 12 foot reduction of the conservation area grass buffer to the property line at
South Payne Street. Stormwater collection and treatment modifications may be required in this area due to the
building expansion and driveway relocation. This coarse screening alternative will also require more extensive
planning approvals and permits from the City of Alexandria than the other alternatives.

5.4.9 Maintenance of Plant Operations

Construction of this coarse screening alternative would require temporary power to Building A for the ductbank
relocation and bypass pumping to isolate the influent and effluent channel for construction and to relocate the
Potomac Yards Trunk Sewer.

Construction can be sequenced to maintain two mechanical coarse screens in service at all times during construction.

5.4.10 Impact on Other Unit Processes

Having a third mechanical screen will allow true flexibility for the operations and maintenance staff to take any coarse
screen off-line for maintenance and still provide screening of all influent flow. This will provide the best protection from
clogging and debris for downstream treatment equipment.

The process control modifications for this alternative are the same as for Coarse Screening Alternative 1.

5.4.11 Public Impact

None of the coarse screening alternatives would have a significant public impact.
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5.4.12 Adaptability to Future Requirements

This coarse screening alternative does not provide washing and compaction of coarse screenings. Although washing
and compaction of coarse screenings is not required by current regulation or by the contractor which disposes of the
coarse screenings, washing and compaction of all screenings is required in other locations, including all of the
wastewater treatment facilities in the UK. Should such requirements be imposed in the US, this coarse screening
alternative would not provide that capability for AlexRenew, however, it can be implemented in the future simply by
adding washer compactors within the existing building footprint.

5.5 Coarse Screening Alternative 4: Provide Three %”
Flex-Rake Mechanical Screens with Three
Washer/Compactors Discharging Directly to Three 4
CY Dumpsters

This coarse screening alternative is similar to Coarse Screening Alternative 3, however the screenings are washed
and compacted prior to disposal to the dumpster to provide improved loading operations in addition to true coarse
screening process redundancy.

5.5.1 Description

This coarse screening alternative provides three parallel mechanical coarse screens, each with its own
washer/compactor discharging directly to 4 CY dumpsters.

5.5.2 Concept Arrangement

The concept arrangement is shown in Figures 16 and 17 of Appendix A.

5.5.3 Operational Efficiency and Reliability

Operation of the mechanical screen in the third channel would be similar to the other two coarse screens and no
additional operation complexity is anticipated. The screens can be monitored and controlled by the plant SCADA
system. Having a third mechanical screen will require much less operational effort than a manually cleaned screen,
while at the same time providing better screening removal due to the smaller screen size and allowing plant operations
staff true flexibility in choosing which mechanical screen(s) to operate.

Similar to Coarse Screening Alternative 2, additional operator attention is required for the washer/compactor units.
Manual intervention is required to unclog the units with large debris removed by the screens.

The operation of this coarse screening alternative would be more complex than the current operation since more
equipment is included in the process that requires operator attention. However, routine checks of the equipment and
remaining dumpster volume and manual raking of the screenings would be the same as the current operation. The
screenings volume would be significantly compacted, making the dumpster switch and screening disposal less
frequent.

5.5.4 Process Resiliency

This coarse screening alternative provides %” automated mechanical coarse screening for all flows, even when a unit
is out of service. Each screen has a dedicated washer/compactor and dumpster for screenings disposal.

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades 69



5.5.5 Sustainability

The primary sustainability benefit of this screen is the reducing the volume of screening material for disposal by
washing and compacting the screenings to remove organics and excess water. Additionally, the screenings are
washed and uncompacted, requiring less frequent hauling compared to unwashed and uncompacted screenings.

5.5.6 Maintenance Requirements

Maintenance requirements for the proposed screens would be simplified because the main maintenance components
can be accessed from floor level. However, additional operator attention is required for the washer/compactor units.
Manual intervention is required to unclog the units with large debris removed by the screens.

5.5.7 Safety

Similar to Coarse Screening Alternative 1, manual raking of screenings in the dumpster would still be required,
however, the material would be washed and compacted, containing less organic content and water.

5.5.8 Constructability

Construction aspects for the new screens are similar to Coarse Screening Alternative 3. Installation of the
washer/compactor units would occur at the same time as the screens. Construction duration is expected to be the
shorter than Coarse Screening Alternative 3.

5.5.9 Maintenance of Plant Operations

MOPO aspects for this alternative are the same as Coarse Screening Alternative 3.

5.5.10 Impact on Other Unit Processes

This coarse screening alternative would have all the same benefits as Coarse Screening Alternative 3.

5.5.11 Public Impact

None of the coarse screening alternatives would have a significant public impact.

5.5.12 Adaptability to Future Requirements

It is anticipated that this coarse screening alternative approach is compatible with any anticipated future regulatory or
worker safety requirements.

5.6  Coarse Screening Alternative 5: Provide Three %,”
Flex-Rake Mechanical Screens with Three
Washer/Compactors Discharging to Three Loadout
Conveyors to Fill Three Self-Leveling Roll-Off
Containers

This coarse screening alternative is similar to Coarse Screening Alternative 2 but provides a third channel for true
coarse screening redundancy and improved operational efficiency and flexibility.
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5.6.1 Description

This coarse screening alternative provides three parallel mechanical coarse screens, each with its own
washer/compactor, load-out conveyor, and self-leveling roll-off container.

5.6.2 Concept Arrangement

The concept arrangement is shown in Figures 18 and 19 of Appendix A.

5.6.3 Operational Efficiency and Reliability

Operation of the mechanical screen in the third channel would be similar to the other two coarse screens and no
additional operation complexity is anticipated. The screens can be monitored and controlled by the plant SCADA
system. Having a third mechanical screen will require much less operational effort than a manually cleaned screen,
while at the same time providing better screening removal due to the smaller screen size and allowing plant operations
staff true flexibility in choosing which mechanical screen(s) to operate.

The washed and compacted screenings are fed to the load out conveyor to be transported to the internal screw of the
dedicated roll-off container to provide optimal container filling without the need for operators to manually level the
piles. The internal leveling screw would be shaftless for screenings material disposal. The use of self-leveling
containers would also eliminate the need for operators to move the container as it would be hauled for material
disposal by a contractor.

5.6.4 Process Resiliency

This coarse screening alternative provides %" automated mechanical coarse screening for all flows, even when a unit
is out of service. There is a dedicated washer/compactor, loadout conveyor, and self-leveling roll-off container for each
screen.

5.6.5 Sustainability

The primary sustainability benefit of this screen is the reducing the volume of screening material for disposal by
washing and compacting the screenings to remove organics and excess water. Additionally, the screenings are loaded
into an enclosed roll-off container with an internal leveling screw used to even the material piles. The self-leveling roll-
off containers would require fewer hauls per year compared to the dumpsters.

5.6.6 Maintenance Requirements

Maintenance requirements for the proposed screens would be simplified because the main maintenance components
can be accessed from floor level. However, additional routine maintenance would be required for the conveyors and
self-leveling roll-off containers. Additional operator attention is required for the washer/compactor units. Manual
intervention is required to unclog the units with large debris removed by the screens.

5.6.7 Safety

The washer/compactors and load-out conveyors can be easily accessed for maintenance from the floor. The self-
leveling roll-off containers are a significant improvement to the existing dumpster loading operation as it is an enclosed
system and ultimately eliminates the need to manually move the containers around.

5.6.8 Constructability

Construction aspects for the new screens are similar to Coarse Screening Alternative 3. Installation of the
washer/compactor, loadout conveyor and self-leveling roll-off containers would occur at the same time as the screens.
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Installation of wheel plates and guide rails for the self-leveling roll-off containers are required. Construction duration is
expected to be the longest of all the alternatives.

5.6.9

Maintenance of Plant Operations

MOPO aspects for this Coarse Screening Alternative are the same as Coarse Screening Alternative 3.

5.6.10 Impact on Other Unit Processes

This coarse screening alternative would have all the same benefits as Coarse Screening Alternative 4.

5.6.11 Public Impact

None of the coarse screening alternatives would have a significant public impact.

5.6.12 Adaptability to Future Requirements

The adaptability to future requirements would be the same as Coarse Screening Alternative 4.

5.7

Evaluation of Coarse Screening Alternatives

As discussed in Section 4.1, GHD’s “Traffic Light” Decision Model was used as a tool to compare the non-cost
evaluation factors of the five coarse screening alternatives as shown in Table 5-4.

Table 5-4

Criteria

Layout

Operational
Efficiency and
Reliability

Alternative 1

Two Variable-
Opening Flex-
Rake Screens +
Bypass Conduit
with Direct
Discharge to
Dumpsters

Least significant
site modifications
required.

No screening
during bypass
operation. Manual
raking required to
level screenings in
dumpster.

Summary of Coarse Screening Alternatives

Alternative 2

Two Variable-
Opening Flex-
Rake Screens +
Bypass Conduit +
Washer/
Compactor
Discharging to
Conveyors to Fill
Self-Leveling
Roll-Off
Containers

Minor building
modifications.
Additional load out
conveyors and self-
leveling roll-off
containers require
a larger footprint.

No screening
during bypass
operation. Even
loading via
conveyor to self-

Alternative 3
Three Flex-Rake
Screens with
Direct Discharge
to Dumpsters

Building extension
requires driveway
relocation and
decreases buffer to
property line.

Provides complete
coarse screening
to 1” through all
three channels.
Manual raking
required to level

Alternative 4

Three Flex-Rake
Screens +
Washer/
Compactor with
Direct Discharge
to Dumpsters

Building extension
requires driveway
relocation and
decreases buffer to
property line.

Provides complete
coarse screening
to %” through all
three channels.
Manual raking
required to level

Alternative 5

Three Flex-Rake
Screens +
Washer/
Compactor
Discharging to
Conveyors to Fill
Self-Leveling
Roll-Off
Containers

Building extension
requires driveway
relocation and
decreases buffer to
property line.

Provides complete
coarse screening
to %4” through all
three channels.
Even loading via
conveyor to self-
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Alternative 1

Two Variable-
Opening Flex-
Rake Screens +
Bypass Conduit
with Direct
Discharge to
Dumpsters

Criteria

Process
Resiliency

Ability to capture all
solids larger than
2-1/4” during all
operating
conditions but lets
solids pass
downstream when
bypass channel
used.

Unwashed and

Sustainability

uncompacted
screenings
discharge to open
dumpsters.
Maintenance
Requirements
Routine

maintenance
required; however,
additional
maintenance may
be required
downstream after
bypass use

Safety

No safety
concerns.

Alternative 2

Two Variable-
Opening Flex-
Rake Screens +
Bypass Conduit +
Washer/
Compactor
Discharging to
Conveyors to Fill
Self-Leveling
Roll-Off
Containers

leveling roll-off
container.

Ability to capture all
solids larger than
2-1/4” during all
operating
conditions but lets
solids pass
downstream when
bypass channel

used.

All screenings
washed and
compacted
discharge to
enclosed loading
containers.

Routine
maintenance
required for
conveyors and self-
leveling roll-off
containers.
Additional
maintenance may
be required
downstream after
bypass use.
Manual
intervention
required for
clogged washer
compactors.

No safety
concerns.

Alternative 3

Three Flex-Rake
Screens with
Direct Discharge
to Dumpsters

screenings in
dumpster.

Redundancy
provided, capture
all solids larger
than 1” during all
operating
conditions.

Unwashed and
uncompacted
screenings
discharge to open
dumpsters.

Routine
maintenance
similar to existing
system.

No safety
concerns.

Alternative 4

Three Flex-Rake
Screens +
Washer/
Compactor with
Direct Discharge
to Dumpsters

screenings in
dumpster.

Redundancy
provided, capture
all solids larger
than %4” during all
operating
conditions.

All screenings
washed and
compacted
discharge to open
dumpsters.

Routine
maintenance
required for
washer/compactors
. Manual
intervention
required for
clogged washer
compactors.

No safety
concerns.

Alternative 5

Three Flex-Rake
Screens +
Washer/
Compactor
Discharging to
Conveyors to Fill
Self-Leveling
Roll-Off
Containers

leveling roll-off
container.

Redundancy
provided, capture
all solids larger
than %" during all
operating
conditions.

All screenings
washed and
compacted
discharge to
enclosed loading
containers.

Routine
maintenance
required for
washer/compactors
, conveyors, and
self-leveling roll-off
containers. Manual
intervention
required for
clogged washer
compactors.

No safety
concerns.
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Criteria

Constructability

Maintenance of
Plant
Operations

Impact on
Other Unit
Processes

Public Impact

Adaptability to
Future
Requirements

Summary

Alternative 1

Two Variable-
Opening Flex-
Rake Screens +
Bypass Conduit
with Direct
Discharge to
Dumpsters

Least complex
construction.

Bypass pumping
required.

Pass all solids
downstream during
bypass operation.

No significant
impact.

Compatible with
SCAT regulations
but does not
provide
washing/compactio
n of coarse
screenings (could

be added in future).

Alternative 2

Two Variable-
Opening Flex-
Rake Screens +
Bypass Conduit +
Washer/
Compactor
Discharging to
Conveyors to Fill
Self-Leveling
Roll-Off
Containers

Least complex
construction.

Bypass pumping
required.

Pass all solids
downstream during
bypass operation.

No significant
impact.

Should be
compatible with
any future
requirements.

Alternative 3

Three Flex-Rake
Screens with
Direct Discharge
to Dumpsters

Most complex
construction.

Bypass pumping
and temporary
power required, but
ability to maintain 2
screens in service.

Capture all solids
larger than 1”

Building expansion
to maintain similar
architecture and
fire department
access road.

Compatible with
SCAT regulations
but does not
provide
washing/compactio
n of coarse
screenings (could
be added in future).

Alternative 4

Three Flex-Rake
Screens +
Washer/
Compactor with
Direct Discharge
to Dumpsters

Most complex
construction.

Bypass pumping
and temporary
power required, but
ability to maintain 2
screens in service.

Capture all solids
larger than %"

Building expansion
to maintain similar
architecture and
fire department
access road.

Should be
compatible with
any future
requirements.

Alternative 5

Three Flex-Rake
Screens +
Washer/
Compactor
Discharging to
Conveyors to Fill
Self-Leveling
Roll-Off
Containers

Most complex
construction.

Bypass pumping
and temporary
power required, but
ability to maintain 2
screens in service.

Capture all solids
larger than %"

Building expansion
to maintain similar
architecture and
fire department
access road.

Should be
compatible with
any future
requirements.

CHAH
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Coarse Screening Alternatives 4 and 5 have the highest number of favorable attributes based on the criteria above,
but Coarse Screening Alternative 5 has more negative attributes, mostly attributed to layout, maintenance
requirements, and constructability.

5.8 Coarse Screening Alternative Cost Analysis

Each coarse screening alternative was provided a probable construction cost and life-cycle cost to be considered for
selection of the recommended alternative. Section 4.2 outlines the assumptions made based on normal engineering
practice. Table 5-5 summarizes the construction cost estimate and life cycle cost of each coarse screening alternative.
Detailed OPCC estimates are included in Appendix H and detailed lifecycle cost calculations are included in Appendix
l.

Table 5-5 Opinion of Probable Construction Cost and Life-Cycle Costs for the Coarse Screening Alternatives
T e 1| e 2 | Atamaive | e | Atamaives
Construction Cost (-20% to +30% accuracy) $7,470,000 $9,399,000 $13,806,000 | $14,873,000 | $16,566,000

Soft Costs (40%) * $2,298,000 $2,892,000 $4,248,000 $4,576,000 $5,097,000

2021 Project Cost (without contingency) $8,044,000 $10,122,000 | $14,868,000 & $16,017,000 | $17,840,000

20-Yr O&M NPV $1,732,000 $1,817,000 $1,496,000 $1,390,000 $2,096,000

Total $9,776,000 $11,939,000 | $16,364,000 | $17,407,000 | $19,936,000
Note:

1. Soft costs include project management, engineering, construction management, and project administration costs.

The Life Cycle Costs of the alternatives are presented in Figure 5-1 for comparison.
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Life Cycle Cost (2021 $, Millions)

Figure 5-1 Life Cycle Cost Comparison

5.9 Recommended Coarse Screening Alternative

GHD’s “Traffic Light” Decision Model was used as a tool to compare the non-cost factors for each coarse screening
alternative. Based on our evaluation, Coarse Screening Alternative 4 was the highest ranked.

Following the evaluation of non-cost factors, capital and lifecycle cost estimates were developed for each coarse
screening alternative. While Coarse Screening Alternative 1 had the lowest capital costs, this coarse screening
alternative has several highly undesirable ratings which impact process resiliency, sustainability, and impact on other
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unit processes. For these reasons, this coarse screening alternative is not preferred unless expansion of the Coarse
Screen Room is not possible due to permitting restrictions.

Coarse Screening Alternative 4 is the recommended coarse screening alternative in the event that expanding Building
A is feasible. Coarse Screening Alterative 4 was selected following a holistic consideration of both the cost and non-
cost evaluation criteria. This coarse screening alternative has an estimated AACE Class 3 project cost escalated to
mid-point of construction (2025) of $17,666,000 (-20% to +30% range of accuracy).

Coarse Screening Alternative 4 includes:

Replacement of the two existing 2-5/8” climber screens with %4” flex-rake mechanical screens including hopper
diverter chute

Construction of a new screening influent channel and a new third screen channel
Expansion of the existing Coarse Screen Room to cover the third screen channel
Installation of a third %" flex-rake mechanical screen in the new screening channel
Addition of washer/compactors for all three coarse screens

Addition of short discharge chutes for all three coarse screen washer/compactors
Continued use of 4 CY dumpsters for screenings disposal

Replacement of coarse screen influent and effluent slide gates

Replacement of screening channel dewatering pump and valves

Replacement of existing floor hatches and modification of overhead doors to accommodate forklift loading for
equipment maintenance

Relocation of the high level float in the influent channel to be more accessible

Modifications to existing Coarse Screen Room electrical, HVAC, and odor control systems to accommodate the
expanded room size and new/replaced equipment

Site and yard piping modifications to support the improvements

Coarse Screening Alternative 4 provides the following benefits to AlexRenew that align with the Strategic Outcomes of
AlexRenew’s 2040 Vision Statement:

Operational Excellence

e Ensures robust environmental compliance by improving coarse screening removal efficiency, reducing the
screenings load to the fine screens to improve the reliability of that system, and provides complete process
redundancy to prevent overflows or sewer backups when a unit is out of service.

Adaptive Culture

e Increases the efficiency of the coarse screening process, improves process reliability for both coarse
screening and downstream treatment processes, and reduces the current safety hazards associated with
maintenance of the existing climber screens.

Watershed Stewardship

e Does not significantly increase energy use at the facility, while significantly decreasing greenhouse gas
emissions and landfill capacity used for screenings removal by washing and compacting the screenings
thereby reducing the off-site hauling frequency.

Public Trust

e Does not have any negative impacts on the surrounding community and decreases the potential of odors
associated with the process.

Financial Resilience

e This coarse screening alternative has the lowest capital and lifecycle costs to meet all three critical success
factors.
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6. Raw Sewage Pump Station Evaluation

Potential upgrades for the RSPS pumps were divided into three alternatives:

— RSPS Alternative 1: Rehabilitate Existing Pumps
— RSPS Alternative 2: Install Replacement Dry-Pit Vertical Close-Coupled Pumps
— RSPS Alternative 3: Install Replacement Dry-Pit Submersible Pumps

A fourth RSPS alternative that installs replacement gas driven pumps was considered but ultimately found inadequate
for detailed evaluation. A summary of the gas driven pump alternative is presented to justify why a detailed evaluation
was not included.

As stated in Section 2.2, the original construction consisted of three gas engine pumps and two induction motor
pumps that operated at design points well below the performance criteria for the current pumps. The gas engines were
located in the Engine Room, which currently has overhead doors to access from the exterior and floor hatches to pull
pumps and motors from the pump room two floors below. The gas engines had right angle gear drives and extended
shafts to rotate the pump impellers. Design drawings from the 1954 “AVA Sewage Treatment Plant Divisions | — V"
project show the layout of the gas engine pumps, which is presented below in Figure 6-1.

) | are - I
J‘f-'Jl. 2315 S S £ £ A st _—
[ ] ~7# fon crane
7 J:A;_{Qg of crane roil 6370 I _ﬁH‘\. 2l
Y| Loty warer
" Floa? confrol @
P e ’\’.W.'
LW expanzion bk 25 da
T Ower, % . .
St fo orw / Right angle gear drive
_ /V-&Mm AR 7
=itipht anple P I
= gear ahvie ]
Fi AL & A980 'F
i TR Rk o |______ \‘ = _n_.:\_‘f
| Ll | 5] [o] oo goce
| P |- rep a5
[ =
Extended shaft Lusr
rers
e — R 8
T
‘Stear P b 1 |
7 aers | ol I ;
= dxf_l.-f ¥
* / 0 F
P
- /
ok FF g
FWi Drain”
e
Harmess connmeclion ',:'
Tee a@es’ Mz shwel -1
1085 —17
*ira
Figure 6-1 Gas engine layout from 1954 “AVA Sewage Treatment Plant Divisions | — V” project
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The Engine Room was designed asymmetrically to only accommodate gas engines on the south side of the room.
Therefore, space constraints limit gas powered engines to raw sewage pumps 1, 2, and 3. The pumps on the north
side of the room must remain induction motors, which prevents uniformity between all pumps as idealized. The intent
is for the new gas engine pumps to be fueled by digester gas captured onsite. The digester gas currently produced is
being burned to atmosphere rather than being used for beneficial purposes. AlexRenew has expressed interest in
using digester gas to save energy and for environmental sustainability. GHD agrees that an assessment to determine
the most beneficial use of digester gas should be considered. However, the reuse of digester gas is better evaluated
separately from the RSPS. It is understood from the RSPS and Conduits Technical Memorandum Workshop that the
digester gas would need to be cleaned to pipeline grade before powering gas engine pumps. Moreover, it is unknown
if the quantity of clean digester gas produced at AlexRenew is sufficient to power the raw sewage pumps. In GHD’s
experience, most utilities that capture digester gas power generators than produce electricity for the plant. This
arrangement allows the greatest flexibility for energy use. A detailed assessment would presumably optimize the
locations of digester gas cleaning equipment and generator. A concern voiced by AlexRenew during the
forementioned workshop is the loud operation of the original gas engines. To mitigate this concern, a generator
located in a typically unoccupied location would be ideal for plant staff. For these reasons GHD did not proceed with a
detailed analysis of gas engine pumps as a proper alternative.

In addition to replacing the pumps, several other potential improvements to the RSPS were identified through
meetings and communication with AlexRenew. The following upgrades were developed for the RSPS and are
independent of the pump alternative evaluation. These upgrades are to provide general operational and maintenance
improvements to the RSPS. Many of the additional system upgrades are independent of each other, such that
numerous combinations of upgrades can be selected. This gives AlexRenew flexibility in choosing upgrade selections.
However, some upgrades are dependent on each other, such that it prevents select upgrades from being chosen
simultaneously.

— Upgrade 1: Upgrade knife gate valves with electric actuators

— Upgrade 2: Retrofit existing discharge check valves or install new pressure cushioned swinging disc check valves
as necessary

— Upgrade 3: Replace existing check valves and knife gate valves with electric or pneumatically actuated butterfly
or ball valves

— Upgrade 4: Replace wet well sluice gates with new slide gates (upstream of wet wells)
— Upgrade 5: Upgrade wet well stop plate groove to accept new stop logs

— Upgrade 6: New centralized sump pit with permeant explosion proof sump pumps; plug existing drains and install
a new trough drain design

— Upgrade 7: Install new discharge conduit draining system
— Upgrade 8: Upgrade gates on drain lines to sump pit

— Upgrade 9: General controls and instrumentations — move E-stop, replace wet well level sensor instrumentation,
raw sewage pump pressure sensors and transmitters, check valve position switch, etc.

— Upgrade 10: Advanced pump monitoring and controls instrumentation

All of the upgrades listed above are not considered to extend the time needed for temporary bypassing. It is expected
that these upgrades are independent of bypass operation or can be installed during the time already allotted to install
the new raw sewage pumps.

6.1 Basis of Design

The Level of Service Goals presented in Table 6-1 were selected as the Basis of Design Criteria for the RSPS
upgrade. Design criteria for the RSPS upgrade considered concurrent plant upgrades, hydraulic modeling, field
testing, and system curve analysis. A summary of considerations that developed the design criteria is provided herein.
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Table 6-1 Level of Service Goals for RSPS Basis of Design Criteria

Design average daily flow 54 MGD

Design peak instantaneous flow 120 MGD

RSPS capacity, 4 pumps in service 120 MGD

Raw sewage pump design point, per pump | 30 MGD
48 ft TDH

Design maximum flow per side ! 60 MGD

Isolation and redundancy The wet wells shall be capable of complete isolation from one another,
such that influent flow can be passed while one side is out-of-service.

Drainage Wet wells, suction conduits, and discharge conduits shall have reliable
means for drainage.

Control automation Wet well level control

Cavitation prevention Reset low water alarm to prevent water entrapment or NPSHr violations.

Operation and maintenance and Isolation valves, pump room drains, and sump pumps shall operate

improvements effectively.

Note:

1. Virginia Sewage Collection and Treatment Regulations (SCAT); the design velocity in pump piping should not exceed (i) six
feet per second in the suction piping, and (ii) in the discharge piping, eight feet per second.

As mentioned in Section 3.1, the completion of RiverRenew will increase the raw influent peak hydraulic flow from the
current permit limit of 108 MGD to 116 MGD through preliminary and primary treatment.

Limitations in the current collection system prevents the treatment facility from receiving influent flow greater than
approximately 120 MGD, which results in overflows in the system rather than an overflow at the headworks building.

The Virginia Sewage Collection and Treatment Regulations (SCAT) recommends force mains at wastewater facilities
to operate at a velocity of no greater than 8 feet per second. This is to protect the conduits from scour, protect valves,
minimize water hammer, and lower friction losses in the system. At a velocity of 8 feet per second, the 30-inch wide x
54-inch high discharge conduits constrain the system to a maximum capacity of 116 MGD if flow is equally split
between both sides of the RSPS.

Acknowledging that the headworks building is only capable of receiving approximately 120 MGD, it is recommended to
set the design criterion of the RSPS to pass a maximum instantaneous peak flow of 120 MGD with two pumps out of
service, i.e., one out-of-service on each side of the RSPS. This meets the requirement set by SCAT and by VA DEQ,
which require one pump to be out of service at max design flow. At 8.25 feet per second, the discharge conduit
velocity would be slightly above the recommendations of SCAT. Given this condition does not occur often or last for
extended periods of time, the high velocity is not a concern.

It is anticipated two of the three RSPS alternatives discussed in this section will require some duration of bypass
pumping around the RSPS during construction. Bypass pumping would be required to transport influent flow from
Building A to Building K when one half of the RSPS is out of service. It is anticipated that RSPS Alternatives 2 and 3
will require each half of the RSPS to be taken out of service in turn to facilitate the minor piping and structural
modifications necessary to fit the replacement pumps into the existing footprint. It may also be required to make some
piping changes for RSPS Alternative 1, so bypass pumping may be required for that RSPS alternative as well. During
construction, the current design criteria for the RSPS must be maintained at 108 MGD. The online side of the RSPS
can pass 60 MGD, while the remaining capacity, approximately 50 MGD, must be provided through bypass pumps.
Godwin provided a bypass solution that requires five model CD400M pumps that can operate on either diesel or
electricity. The 18-inch diameter pump suctions would be placed into Control Structure No. 1 located directly upstream
of Building A, with the pumps arranged in the road/yard on the east side of the building. The pumps are to discharge
into a common manifold that then splits between two parallel 30-inch diameter discharge lines that run from the east
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side of Building A to the east side of Building K. The discharge lines are to be routed onto the grit deck of Building K,
into the fine screen room, then into the individual fine screen influent channels. A sixth bypass pump is required for
redundancy. Figure 6 in Appendix B presents the layout described. Suction lift from the water level in Control Structure
No. 1 to the eye of the bypass pumps is approximately 21-feet based on the lowest overflow elevation in the collection
system. Godwin requests that additional surcharging be allowed during high flow events to facilitate more efficient
operation of the bypass pumping system. By reducing the suction lift by several feet, the efficiency of the bypass
pumps nearly doubles. It is expected that during typical diurnal flows, all influent flow will be passed through the online
side of the RSPS and not the bypass pumps. Only during events where the influent flow rises above 60 MGD does the
bypass pumps start passing flow. The bypass operation described hitherto draws wastewater from upstream of the
coarse screens, which may create operational challenges from debris blockages. It also presents challenges with a
high static lift and expansive laydown area. While acceptable for budgetary purposes, alternative bypass options that
consider the following are to be evaluated in final design:

—  Explore alternative location/routing (under concrete covers in the breezeway, not cutting across fire department
training grounds, etc.).

—  Explore pump power source options (diesel, electricity, etc.). Consider sustainable sources if feasible.

— GHD to include a sequencing constraint in the contract to not perform work requiring bypass pumping during the
fall, unless the proposed pumps are able to handle large masses of leaves.

Only RSPS Alternatives 2 and 3 require bypassing, however, many of the miscellaneous upgrades will require
bypassing or installation while half of the RSPS is out of service.

6.2 RSPS Alternative 1. Rehabilitate Existing Raw Sewage
Pumps

The existing pumps have been rehabilitated multiple times over the course of their service. This RSPS alternative
considers the impacts of implementing another rebuild on the existing pumps to extend their service again.

6.2.1 Description

Under this RSPS alternative, each of the six pumps would receive a full replacement of their drives and rotating
assemblies, including motors, shafts, couplings, impellers, and VFDs. The pump volutes would not be replaced, and
therefore no new or adjusted connections would need to be made to the existing piping. New pump controls could be
implemented as well as a part of this upgrade.

6.2.2 Concept Arrangement

The layout for this RSPS alternative would be identical to the existing equipment layout in Building A.

6.2.3 Operational Efficiency and Reliability

The existing pumps are not capable of producing 30 MGD per pump with multiple pumps in service. Even with new
impellers and drives, the rehabilitated pumps would not be able to produce 30 MGD running individually or together.
Therefore, the design goal of meeting 60 MGD per wet well, or 120 MGD total, with one pump in each wet well out of
service (four total pumps running at 120 MGD) would not be achievable. However, with three pumps running in each
wet well the design flow of 120 MGD would be achievable.

6.2.4 Process Resiliency

As stated in Section 6.1.3, the rehabilitated pumps would not be able to pump 60 MGD per wet well with one unit out
of service. All three pumps per wet well would need to run to produce 60 MGD. This leaves no redundant pump
available.
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With five of the six rehabilitated pumps operating, it is theoretically possible that the station as a whole would pump
120 MGD. This would require an uneven flow split between the wet wells, with one side pumping under 60 MGD with
two pumps and the other side pumping over 60 MGD with three pumps. While this does not meet the intended design
redundancy for the upgraded RSPS, it does provide some redundancy for the system.

6.2.5 Sustainability

The upgraded motors and drives would be similar to the existing system and would not be a change to the existing
power usage of the station.

6.2.6 Maintenance Requirements

Rehabilitating the existing pumps would extend their life, but there is a limit to how long a rebuild will last compared to
a new pump. It is likely that the service life of the rehabilitated pump would not match that of a new pump, and that
additional repairs or rehabilitation would be required in the next 20 years.

6.2.7 Safety

Rehabilitating the existing pumps would not change any aspect of the RSPS with regards to safety.

6.2.8 Constructability

No modification to the existing station would be required to facilitate construction of the rehabilitated pumps. The pump
volutes, which are connected to the suction and discharge piping, would not be replaced in this RSPS alternative, and
would therefore not require any changes or special fittings to match the existing suction and discharge piping and
structural penetrations.

6.2.9 Maintenance of Plant Operations

It may be possible to rehabilitate each of the existing pumps in sequence with each other such that only one pump is
ever out of service at a time. This would greatly ease constructability of the station as the remaining five pumps could
continue in service and meet the flow requirements of the station.

However, if a second pump failed or required maintenance while one pump was already out of service for
replacement, the station would not be able to meet peak capacity. Considering the age and service history of the
existing pumps, it is recommended that some bypass pumping be provided for this alternative in case more than one
pump was required to be out of service at a time. Providing bypass pumping may also help shorten the duration of
construction required to rehabilitate the existing pumps, as the bypass pumps could bypass one of the two wet wells
temporarily while that wet well’s three pumps are taken out of service and rehabilitated simultaneously.

Refer to the introduction of this section for more information on the proposed bypass pumping arrangement.

6.2.10 Impact on Other Unit Processes

Any impacts to other unit processes as a result of operation of the RSPS would be the same between this RSPS
alternative and the existing RSPS operation.

6.2.11 Public Impact

Any impacts to the public as a result of the RSPS would be the same between this RSPS alternative and the existing
RSPS operation.
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6.2.12 Adaptability to Future Requirements

This RSPS alternative would require five of the six pumps to operate to pump the design peak flow of 120 MGD. This
provides the least flexibility of the evaluated RSPS alternatives to accommodate future flows.

6.3 RSPS Alternative 2: Install Replacement Dry-Pit
Vertical Close-Coupled Pumps

This RSPS alternative involves replacing all six pumps with new pumps of the same make and model, sized for the
intended design service.

6.3.1 Description

Under this RSPS alternative, all six pumps would be completely replaced with new pumps of the same style (dry-pit
vertical close-coupled) as the existing pumps. The new pumps would be slightly larger to accommodate the intended
design points and would require larger motors and drives as well. The basis of design for the pump selected for this
RSPS alternative is the Flowserve Model 24MNF33A FR9H.

To facilitate construction of the new pump suction location into the existing concrete suction conduit, a portion of the
existing slab pump room slab would need to be demolished. This slab demolition would need to extend beyond the
limits of the suction conduit to provide a bearing surface for the replacement slab to rest upon. The pump suction
piping would be formed up in the new slab, creating a watertight seal for the finished installation. Staging this
construction would need to be done by wetwell, leaving half of the station online while the offline half was modified
with the new slab and pumps.

6.3.2 Concept Arrangement

The layout for this RSPS alternative would be substantially similar to the existing layout, although minor alterations to
the existing piping connections would be required to accommodate the connections to the Flowserve pump. The larger
motors would also require an expansion to the elevated metal catwalk above the pumps to facilitate ease of access to
the motor. A concept layout is shown in Figure 3 and Figure 4 included in Appendix B.

6.3.3 Operational Efficiency and Reliability

This RSPS alternative would improve the operational efficiency and reliability of the existing system by providing all
new equipment with an expected service life of 20 years.

6.3.4 Process Resiliency

The new pumps would enhance the available system redundancy by providing a spare pump per wet well. Thus, at
peak flows, each wet well could operate with only two of the three pumps, for a total of four out of six available pumps
operating, to meet peak flows of 120 MGD.

6.3.5 Sustainability

The proposed pumps would require larger motors than the existing station, but fewer pumps would be required to run
to meet design flows. It is anticipated that the net effect of this RSPS alternative will be similar to the existing system
and would not be a change to the existing power usage of the station. The existing pumps removed as part of this
RSPS alternative can be recycled to limit waste generation.
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6.3.6 Maintenance Requirements

Maintenance requirements for this RSPS alternative would be similar to the existing pumps, although the need for
frequent rebuilds would be eliminated as the new pumps should have a service life of at least 20 years.

6.3.7 Safety

Replacing existing pumps would not change any aspect of the RSPS with regards to safety.

6.3.8 Constructability

Minor modifications to the system layout would be required to facilitate construction of the new pumps, including piping
modifications and repositioning the concrete opening into the rectangular suction conduits. This work would not
require significant effort or difficulty but would be more involved than the construction for RSPS Alternative 1. The
existing 7.5-ton capacity bridge crane and hoist can support the weight of the pump and motor.

6.3.9 Maintenance of Plant Operations

Unlike RSPS Alternative 1, it would not be possible to replace each pump in sequence with each other such that only
one pump is ever out of service at a time. The need to modify the suction-side slab penetrations means that the
replacements would need to be done by wet well, i.e., three pumps on one half of the wet well would be replaced at
the same time, followed by three pumps on the other half of the wet well.

It will therefore be necessary that bypass pumping be provided for this alternative to handle peak flows when one wet
well is out of service for pump replacement. Refer to the introduction in this section for more information on the
proposed bypass pumping arrangement.

6.3.10 Impact on Other Unit Processes

Any impacts to other unit processes as a result of operation of the RSPS would be the same between this RSPS
alternative and the existing RSPS operation.

6.3.11 Public Impact

Any impacts to the public as a result of the RSPS would be the same between this RSPS alternative and the existing
RSPS operation.

6.3.12 Adaptability to Future Requirements

This RSPS alternative would provide the capability for the station to meet the 120 MGD design peak flow with two
pumps out of service. A firm capacity of 150 MGD is therefore available if needed for future flows.

6.4 RSPS Alternative 3: Install Replacement Dry-Pit
Submersible Pumps

This RSPS alternative considers replacing the existing pumps with a different style of pump.

6.4.1 Description

Under RSPS this alternative, all six pumps would be completely replaced with new pumps of a different style. Dry-pit
submersible pumps are designed with a casing that fully encapsulates the pump, motor, and coupling, making the
pump fully submersible. This casing prohibits effective air-cooling of the motor, so ordinary submersible pumps are
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cooled by the submersion of the pump in the pumped fluid. Dry-pit submersible pumps are ordinarily not submerged,
and therefore require a cooling system that pumps glycol through the casing to keep the motor cool during operation.
Advantages to this pump style include its ability to continue to operate while submerged, which could occur if the
RSPS was ever flooded due to structural or piping leaks or failure. Another advantage is that the complete
encapsulation of the pumping system provides a cleaner installation without seal water drips or leaks. Similar to RSPS
Alternative 2, the new pumps would be slightly larger to accommodate the intended design points and would require
larger motors and drives as well. The basis of design pump selected for this alternative is the Flygt CT 3602/866 or NT
351 905. The exact model is to be evaluated further during the design phase.

Similar to RSPS Alternative 2, slab replacement over the suction conduits would be required to facilitate the new pump
suction piping.

6.4.2 Concept Arrangement

The layout for this RSPS alternative would be similar to the existing layout, although minor alterations to the existing
piping connections would be required to accommodate the connections to the Flygt pump. Since the pumps are fully
encapsulated, there would be no need for the elevated metal catwalk to access the motors on the pumps. This catwalk
could therefore be removed. The glycol cooling system would be installed internally to the pump casing. Suction and
discharge inspection ports are not integral to the pump but can be installed in the upstream and downstream piping. A
concept layout is shown in Figure 6 and Figure 7 included in Appendix B.

6.4.3 Operational Efficiency and Reliability

This RSPS alternative would improve the operational efficiency and reliability of the existing system by providing all
new equipment with an expected service life of 20 years.

6.4.4 Process Resiliency

The new pumps would enhance the available system redundancy similar to RSPS Alternative 2. However, the addition
of the glycol cooling system creates an additional point of failure for the pumping system as a whole.

6.4.5 Sustainability

The proposed pumps would require larger motors than the existing station, but fewer pumps would be required to run
to meet design flows. It is anticipated that the net effect of this RSPS alternative will be similar to the existing system
and would not be a change to the existing power usage of the station.

6.4.6 Maintenance Requirements

Maintenance requirements for this RSPS alternative would be similar to the existing pumps, although the need for
frequent rebuilds would be eliminated as the new pumps should have a service life of at least 20 years. The glycol
cooling system would have some additional maintenance, namely the replacement of the cooling fluid approximately
every 7-10 years.

6.4.7 Safety

Safety impacts would be similar to RSPS Alternative 2.

6.4.8 Constructability

Constructability for this alternative would be similar to RSPS Alternative 2. The existing 7.5-ton capacity bridge crane
and hoist can support the weight of the pump and motor.
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6.4.9 Maintenance of Plant Operations

Similar to RSPS Alternative 2, bypass pumping would be required for the installation of these pumps. Refer to the
introduction of this section for more information on the proposed bypass pumping arrangement.

6.4.10 Impact on Other Unit Processes

Any impacts to other unit processes as a result of operation of the RSPS would be the same between this RSPS
alternative and the existing RSPS operation.

6.4.11 Public Impact

Any impacts to the public as a result of the RSPS would be the same between this RSPS alternative and the existing
RSPS operation.

6.4.12 Adaptability to Future Requirements

This RSPS alternative would provide the capability for the station to meet the 120 MGD design peak flow with two
pumps out of service. A firm capacity of 150 MGD is therefore available if needed for future flows.

6.5 Evaluation of Raw Sewage Pump Station Alternatives

As discussed in Section 4.1, GHD’s “Traffic Light” Decision Model was used as a tool to compare the non-cost
evaluation factors of the five alternatives as shown in Table 6-2.

Table 6-2 GHD'’s “Traffic Light” Decision Model

Criteria Alternative 1 Alternative 2 Alternative 3

Rehabilitate Existing Replacement with Dry-Pit Replacement with Dry-Pit

Pumps Close-Coupled Vertical Submersible Pumps
Pumps

Layout
Identical to existing. Substantially similar to Substantially similar to

existing. existing.

Operational Efficiency . . .

and Reliability
More pumps need to New pumps will meet New pumps will meet
operate to meet design design requirements. design requirements.
flows.

Process Resiliency . . .
Pumps will not meet Pumps provide firm Dry-pit submersible pumps
design redundancy. capacity of 150 MGD. can operate if the pump

room is flooded.

Sustainability . . .
Similar to existing. Similar to existing. Similar to existing.
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Criteria

Maintenance
Requirements

Safety

Constructability

Maintenance of Plant
Operations

Impact on Other Unit

Processes

Public Impact

Adaptability to Future
Requirements

Summary

Alternative 1 Alternative 2 Alternative 3

Rehabilitate Existing

Pumps

Rehabilitated pumps will
likely need additional
maintenance/rebuilds
compared to new.

Similar to existing.

Pumps would align with
existing layout.

Bypass pumping
recommended.

No impacts.

No impacts.

No capacity for additional
flow.

Replacement with Dry-Pit

Close-Coupled Vertical

Pumps

Improved over existing.

Similar to existing.

Some piping/structural
changes required.

Bypass pumping required.

No impacts.

No impacts.

Firm capacity of 150 MGD.

Replacement with Dry-Pit
Submersible Pumps

Improved over existing.

Similar to existing.

Some piping/structural
changes required.

Bypass pumping required.

No impacts.

No impacts.

Firm capacity of 150 MGD.

RSPS Alternative 1 has the highest number of “red lights” of any alternative. RSPS Alternatives 2 and 3 have the
same rating, with neither having any “red lights”.

6.6 Raw Sewage Pump Station Alternative Cost Analysis

Each RSPS alternative was provided a probable construction cost and life-cycle cost to be considered for selection of
the recommended alternative. Section 4.2 outlines the assumptions made based on normal engineering practice.

Table 6-3 summarizes the construction cost estimate and life cycle cost of each alternative. Detailed OPCC estimates
are included in Appendix H and detailed lifecycle cost calculations are included in Appendix I.
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Table 6-3 Opinion of Probable Construction Cost and Life-Cycle Costs for the Raw Sewage Pump Station Alternatives and
Additional Improvements

Alternative 1 Alternative 2 Alternative 3 Additional
Improvements

Construction Cost (-20% to +30% accuracy) $4,150,000 $5,100,000 $4,830,000 $3,090,000

Soft Costs (40%) * $1,660,000 $2,040,000 $1,930,000 $1,240,000

2021 Project Cost (without contingency) $5,810,000 $7,140,000 $6,760,000 $4,330,000

20-Yr O&M NPV $7,480,000 $8,220,000 $7,910,000 N/A

Total $13,300,000 $15,400,000 $14,700,000 $4,330,000
Note:

1. Soft costs include project management, engineering, construction management, and project administration costs.

The Life Cycle Costs of the alternatives are presented in Figure 6-2 for comparison.

$18
$16

$14
512
[
5$10
S $8
$6
$4
$2
$0
1 2 3

m 2021 Project Cost (w/o Contingency) m20-Year O&M NPV

Life Cycle Cost (2021 $,

Figure 6-2 Raw Sewage Pump Station Life Cycle Cost Comparison

6.7 Recommended Raw Sewage Pump Station Alternative

The recommended approach was developed following a holistic consideration of both the cost and non-cost evaluation
criteria.

As can be seen with the Traffic Light Decision Model in Table 6-2, RSPS Alternatives 2 and 3 are favored equally.
While the capital and lifecycle cost comparison shown in Figure 6-2 indicates similar capital and lifecycle costs for both
RSPS alternatives, RSPS Alternative 3 is clearly the more economical selection. When also acknowledging that
AlexRenew staff expressed keen interest in RSPS Alternative 3 during the RSPS and Conduits Technical Memoranda
Workshop on February 7, 2022, RSPS Alternative 3 is overwhelmingly considered to provide the best combination of
performance, operations, and maintenance benefits to AlexRenew.

RSPS Alternative 3 includes:

— Replacing all existing raw sewage pumps with new dry-pit submersible pumps. The new pumps are to operate at
the same capacity, but with higher head than the existing pumps.

— Replace all existing 300 Hp motors with new 350 Hp motors.

— Replace all existing VFDs with new VFDs.

—  Construct new suction penetrations into the suction conduits.

—  Construct new concrete pedestals for the raw sewage pumps.
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Additional system upgrades recommended include:

— Upgrade 1, Option 1: Upgrade knife gate valves with Rotork electric actuators

— Upgrade 3, Option 2: Replace existing check valves with electronic or pneumatically actuated ball valves
— Upgrade 4: Replace wet well sluice gate with new slide gates (upstream of wet wells)

— Upgrade 5: Upgrade wet well stop plate groove to accept new stop logs

—  Upgrade 6: New centralized sump pit with permeant explosion proof sump pumps; plug existing drains and install
a new trough drain design

— Upgrade 8: Upgrade gates on drain lines to sump pit

— Upgrade 9: General controls and instrumentations — move E-stop, replace wet well level sensor instrumentation,
raw sewage pump pressure sensors and transmitters, check valve position switch, etc.

— Upgrade 10 (partially): Advanced pump monitoring and controls instrumentation. Monitoring of vibration and air
binding only

It is recommended that the RSPS system improvements be made before or concurrent with improvements to the
Conduits system. The Conduits system improvements will also require bypass pumping and may be installed
concurrently with the RSPS improvements to limit bypass operation costs. It is recommended that the suction
penetration improvements are made before the Conduits improvements to allow a seamless coating to the suction
conduits.

RSPS Alternative 3 and the recommended additional system upgrades provide the following benefits to AlexRenew
that align with the Strategic Outcomes of AlexRenew’s 2040 Vision Statement:

Operational Excellence

e  Provides industry leading pumping technology to meet required performance criteria. Upgraded auxiliary
equipment and instrumentation provide accurate controls, more effective function of existing systems, and
reliability.

Adaptive Culture

e Decreases maintenance and emergency repairs from failed equipment. Eliminates the need for operators to
use the chainwheel knife gate valves, which aligns with AlexRenew safety culture.

Watershed Stewardship

e By meeting future performance criteria, the RSPS will be able to better handle high flow event, which
decreases the potential of SSOs.

Public Trust
¢ Does not have any negative impacts on the surrounding community.

Financial Resilience

e The selected alternative has less capital and lifecycle costs compared to rehabilitating the existing pumps.

7. Raw Sewage Conduits Evaluation

The following conduits alternatives were developed for the upgrade of the conduits system:

— Raw Sewage Conduits Alternative 1: Spray on Geopolymer Liner
— Raw Sewage Conduits Alternative 2: Epoxy Coating
— Raw Sewage Conduits Alternative 3: Carbon Fiber Wrap

One consideration in selecting the conduits alternative was understanding the material that was used in the fine
screen and grit channels that deteriorated rapidly. Specification 09900-3.9.1. for the construction of Building K states
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that the walls of all screen and grit channels in Building K were to be applied with one coat of elastomer polyurethane.
Polyurethanes can create durable, chemically resistant protection for concrete structures. They are known for UV
resistance, gloss retention, and color stability. However, they are sensitive to humidity and moisture during installation
and curing. Polyurethanes are more temperamental than other coating types, i.e., require better preparation, have
more stringent curing condition, and longer curing times. Comparatively, epoxy coatings are considered “surface
tolerant”, meaning they have excellent adhesion to many substrates.

All conduits alternatives noted above will require an unknown amount of structural repair to the concrete surfaces prior
to application of a protective coating. CCTV footage captured during the inspection of the South Side of the RSPS
indicated moderate pitting with no evidence of extensive mass loss or spalling. However, to accurately predict costs
associated with structural damage, three repair details labelled, Type 1, Type 2, and Type 3, were created to show
how repairs can be made to correct varying degrees of structural damage.

“Type 1” damage is defined as areas with minor damage less than 3/4-inch depth without spalling. This includes the
areas identified with moderate pitting in the CCTV footage and is conservatively assumed to include all concrete
surfaces. Type 1 repairs can vary slightly depending on the alternative selected and the supplier's recommendation,
but predominantly include pressure cleaning, removing loose material, and patching with an approved mortar or
€epoxy.

“Type 2” damage is defined as spalled concrete less than 1 1/2-inch depth where reinforcing steel is not exposed. No
locations with Type 2 damage were identified in the CCTV footage. Repairs for locations exhibiting this type of
damage is similar Type one, with the exception that a different type of mortar and/or several lifts of a thinner mortar
are required.

“Type 3” damage is defined as spalled concrete with exposed reinforcing steel. Of the three damage types, this type is
the most severe. No locations with Type 3 damage were identified in the CCTV footage. This repair procedure differs
from the previous two and requires the following steps:

—  The area must be shored prior to start of repair work.
—  The exterior of the spall must be saw-cut to a minimum of 1/4-inch.
—  Concrete must be removed around the damaged rebar to expose damage.

— Damaged rebar must be removed and spliced with new rebar, supported with gunite clips, and repaired by
patching with an approved mortar.

It is anticipated that all conduits alternatives considered require bypassing of the RSPS. Bypass pumping is required
to transport influent flow from Building A to Building K when one half of the RSPS is out of service. The current design
criteria for the RSPS is to be maintained at 108 MGD. The online side of the RSPS can pass 60 MGD, while the
remaining capacity, approximately 50 MGD, must be provided through bypass pumps. Godwin provided a bypass
solution that requires five model CD400M pumps that can operate on either diesel fuel or electricity. The 18-inch
diameter pump suctions are be placed into Control Structure No. 1 located directly upstream of Building A, with the
pumps arranged in the road/yard on the east side of the building. The pumps are to discharge into a common manifold
that then splits between two parallel 30-inch diameter discharge lines that run from the east side of Building A to the
east side of Building K. The discharge lines will be routed onto the grit deck of Building K, into the Fine Screen Room,
then into the individual fine screen influent channels. A sixth bypass pump is required for redundancy. Figure 6 in
Appendix C presents the layout described. Suction lift from the water level in Control Structure No. 1 to the eye of the
bypass pumps is approximately 21-feet based on the lowest overflow elevation in the collection system. Godwin
requests that surcharging be allowed during high flow events to facilitate more efficient operation of the bypass
pumping system. By reducing the suction lift by several feet, the efficiency of the bypass pumps nearly doubles. It is
expected that during typical diurnal flows, all influent flow will be passed through the online side of the RSPS and not
the bypass pumps. Only during events where the influent flow rises above 60 MGD does the bypass pumps start
passing flow. The bypass operation described hitherto draws wastewater from upstream of the coarse screens, which
may create operational challenges from debris blockages. It also presents challenges with a high static lift and
expansive laydown area. While acceptable for budgetary purposes, alternative bypass options that consider the
following are to be evaluated in final design:
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—  Explore alternative location/routing (under concrete covers in the breezeway, not cutting across fire department
training grounds, etc.)

—  Explore pump power source options (diesel, electricity, etc.). Consider sustainable sources if feasible.
GHD will include a sequencing constraint in the contract to not perform work requiring bypass pumping during the fall,
unless the proposed pumps are able to handle large masses of leaves.

While all coating alternatives require bypassing, the duration of bypass is dependent on the conduits alternative
selected and is reflected in the cost estimates for each conduits alternative.

As previously mentioned, upgrades to the raw sewage pumps and miscellaneous mechanical equipment associated
with the RSPS are described in Section 6.

7.1  Basis of Design

The level of service goals presented in Table 7-1 were selected as the basis of design criteria for the conduit system.
Design criteria for the conduit system considered concurrent plant upgrades, hydraulic modeling, field testing, and
system curve analysis. A summary of considerations that developed the design criterion is provided herein.

Table 7-1 Level of Service Goals for Conduits Basis of Design Criteria
Design average daily flow 54 MGD
Design peak instantaneous flow ! 120 MGD
Design maximum flow per side * 60 MGD
Rehabilitation of concrete structures Rebuilding concrete structures that exhibit spalling or max

loss. Provide a protective coating against future degradation to
concrete surfaces.

Max velocity with both sides operating 8.25 fps

Note:
1. Virginia Sewage Collection and Treatment Regulations (SCAT); the design velocity in pump piping should not exceed (i) six
feet per second in the suction piping, and (ii) in the discharge piping, eight feet per second.

The design flow rates were analyzed in more detail in the RSPS TM. In summary, the RiverRenew project scheduled
for completion in 2025 will require the RSPS to increase the current peak instantaneous flow from 108 MGD to 116
MGD. However, the collection system can deliver approximately 120 MGD during high flow events as demonstrated
by the case study on February 24" and 25™ of 2016, which is shown in the RSPS TM. Maximum velocities in the
discharge conduits dictate how much flow can be conveyed safely without damaging the system or creating an unsafe
condition. The design criteria were selected to allow the greatest influent flows to be conveyed from the headworks
building to Building K. This requires a peak instantaneous flow capacity of 120 MGD with one pump out of service as
required by Sewage Collection and Treatment Regulations (SCAT) and set by VA DEQ. To ensure redundancy on
each side of the RSPS, the 120 MGD capacity to be conveyed with two pumps out of service (one pump out of service
on each side).

7.2 Conduits Alternative 1. Spray on Geopolymer Liner

This conduits alternative includes the application of a fiber-reinforced geopolymer mortar to the concrete surfaces. The
geopolymer readily adheres to the prepared surface and hardens to form a chemically resistant, concrete surface
specifically designed to restore structural integrity, performance and design life of large diameter sewer mains, water
mains, culverts, and manholes. Geopolymer would be applied to all concrete surfaces in the wet wells, suction
conduits, and discharge conduits.
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7.2.1 Description

Geopolymer is a cementitious material made from a mixture of active pozzolanic material, such as fly-ash, with an
alkaline activator, such as lye. The result is a product that looks like Portland cement but with superior properties.
Michels Corporation and SAK Construction were contacted for budgetary proposals to install a geopolymer coating to
the RSPS structures. Typical performance characteristics of a geopolymer called Geokrete® by Quadex®is presented
in Table 7-2.

Table 7-2 Geokrete® Performance Characteristics
Compressive Strength (ASTM C39 and C109) 28-days >8,000 psi
Flexural Strength (ASTM C78) 28-days > 800 psi
Bond Strength (ASTM C882) 28-days > 3,000 psi
Modulus of Elasticity (ASTM C469) 28-days = 5.49 x 108 psi
Chemical Resistance (ASTM C267) Q% mass loss in 8 weeks sulfuric acid @ pH 1.0
immersion
Chloride lon Penetration Resistance (ASTM C1202) 28-Days <250 Coulombs
Split Tensile Strength (ASTM C496) 28-days >900 psi
Shrinkage (ASTM C1090) 28-days <0.02%
Freeze Thaw (ASTM C666) No visible damage after 300 cycles
Abrasion Resistance (ASTM C1138) 6 cycles at 28 day — loss <1.0%

Figure 7-1 provides before and after photos of a circular pipe rehabilitated with Geokrete® products by Quadex®.

Figure 7-1 Geokrete® Before and After Photos

7.2.2 Concept Arrangement

The concept arrangement does not differ from the existing layout of the RSPS. All concrete surfaces within the wet
wells, suction conduits, and discharge conduits would be coated with a thin layer of geopolymer to act as a protective
layer. Locations with substantial mass loss are to be built back flush with the existing surface using flowable fill (Quad-
Flow) and will receive a thicker coating for structural restoration. As stated in Section 7.1, the 60-inch raw sewage
lines are in good condition and are not recommended to receive geopolymer application. The arrangement for
Conduits Alternative 1 is shown in Figures 3, 4, and 5 included in Appendix C.
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7.2.3 Operational Efficiency and Reliability

Applying geopolymer to the RSPS structures is expected to extend the life of the conduit system by providing a
protective coating. In locations that experienced concrete mass loss or spalling, the geopolymer can be applied to a
greater thickness for structural repair. Geopolymer has excellent resistance to H2S corrosion and abrasion with a
minimum 50-year service life.

7.2.4 Process Resiliency

This conduits alternative does not change the level of redundancy of the existing system. The smooth surface of the
geopolymer lowers friction losses in the system, which would allow each side of the RSPS to pass more flow.
However, the cross-sectional area of the conduits slightly decreases, which would increase the velocity through the
conduits. The advantage of the smoother surface and disadvantage of the smaller cross-sectional area are both
insignificant. As such, the redundancy, or ability to pass flow through one side of the RSPS, is not affected by this
alternative.

7.2.5 Sustainability

This conduits alternative extends the life of the concrete structures, which may be a net reduction of materials when
compared to future repairs that must address further deterioration of the unprotected structures. This conduits
alternative has similar sustainability when compared to other conduits alternatives.

7.2.6 Maintenance Requirements

This conduits alternative lessens the maintenance burden of AlexRenew. If improvements are not made, it is
recommended to schedule inspections of the system every five years to assess conditions and evaluate the need for
repairs. With improvements, it is recommended to schedule inspections every ten years, especially since the product
has a minimum design life of 50-years.

7.2.7 Maintenance Accessibility/Safety

This conduits alternative does not change the safety or accessibility of the RSPS structures. However, other
mechanical upgrades discussed in the Section 6 will improve isolation and safety.

7.2.8 Constructability

Applying a geopolymer coating may include the following steps. The actual procedure is dependent on the selected
manufacturer’s recommendations.

1. Prior to mobilization, one side of the RSPS must be taken out of service. For isolation, a temporary bulkhead shall
be installed upstream of the wet well stop log groove. A temporary bulkhead shall also be installed in the common
fine screen channel to separate fine screen channels one and two from channels three and four. Once isolated,
the wet well, suction conduit, and discharge conduit can be drained using existing protocols.

2. All surfaces to be coated shall be cleaned and prepared to accept geopolymer. Cleaning and surface preparation
may consist of the following. As previously noted, the actual cleaning and preparation is specific to each
manufacturer.

a. Excessive debris, sediment, or other foreign materials which may impact the effectiveness of the surface
preparation process shall be removed prior to proceeding.

b. Oils, grease, incompatible existing coatings, waxes, form release, curing compounds, efflorescence, sealers,
salts, or other contaminants which may affect the performance and adhesion of the coating to the substrate
shall be addressed per Manufacturers’ recommendations.
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c. Surface preparation method, or combination of methods, that may be used include high-pressure water
cleaning (minimum 3,500 psi), water jetting, abrasive blasting, grinding or scarifying. When grease or oil are
present within the host infrastructure, steam, heated water (up to 200°F) or a detergent approved by Owner
may be added to the water and used integrally with the high-pressure water cleaning and other methods as
referenced in industry accepted standards.

Loose debris materials resulting from the cleaning of the structure shall be removed.
e. Loose or defective concrete, grout, etc. shall be removed to provide an even surface.

f.  Exposed rebar shall be pressure washed to remove any extraneous materials, such as dirt, oil, grease,
debris and loose rust scale.

3. Atfter the surface has been cleaned and prepared, a pre-construction inspection shall be conducted to evaluate
the existing condition and determine the amount of rehabilitation effort warranted. The square footage of areas
requiring repairs in accordance with Type 1, 2, and 3 structural repairs shall be documented. The inspection shall
be overseen by a manufacturer certified inspector and include the recording of CCTV footage/photos.

4. Active leaks and cracks are to be sealed using the manufacturer’s approved materials and protocol.

5. Type 1, 2, and 3 structural repairs are to be completed during this step using the manufacturer’s approved mortar
or flowable fill.

6. After leaks, cracks, spalling, pitting, etc. have been repaired, patched, and given time to cure, a pre-lining
inspection shall be conducted to evaluate the quality of preliminary repairs and to determine acceptability of the
surface condition to receive geopolymer. The inspection shall be overseen by a manufacturer certified inspector
and include the recording of CCTV footage/photos.

7. The geopolymer mortar is mixed with water at grade and pumped to the point of application. Once the mortar
reaches the point of application it is hand sprayed to a design thickness of 1/2-inch for a protective layer or
greater than 1-inch for structural restoration. Typically, geopolymer is applied to large conduits using a low-
pressure spin cast device. The rectangular surfaces of the RSPS structures are not a good candidate for the spin
cast device and require a hand spray application.

8. After the geopolymer has cured, a final inspection shall be made by the manufacturer certified inspector and
include the recording of CCTV footage/photos. Any deficiencies in the finish lining shall be marked and repaired
by the applicator.

9. Lastly, bulkheads are to be removed and the system is to be placed back in service.

Constructability is a challenge for geopolymer. Manufacturers are hesitant to recommend geopolymer because the
application is difficult in the tight spaces. A contractor would have to enter the 30-inch wide by 54-inch tall discharge
conduits and spray all surfaces to the design thickness. The cementitious behavior of geopolymer makes the material
difficult to work with and control. It is recommended for potential installers to evaluate the feasibility of applying this
product with a site visit during final design.

Total construction duration expected to take six weeks. Each discharge conduit and suction conduit/wet well requires
one week for cleaning, preparation, and coating (four weeks total). An additional week is required to rebuild damaged
concrete and to apply a preliminary mortar coating to all surfaces. Another week is required for isolation, inspections,
and testing.

7.2.9 Maintenance of Plant Operations

All conduits alternatives require one side of the RSPS to be taken out of service for the rehabilitation material to be
applied. During this time, the in-service side of the RSPS can convey influent flow up to 60 MGD. Temporary bypass
pumps and piping will need to convey any additional influent flow to Building K. Bypass pumps are to be placed in
Control Structure No. 1 immediately upstream of Building A. Temporary piping to be routed to the individual fine
screen channels in Building K. Bypass pumping will be required for six weeks as described by the following schedule:
one week is required for isolating, inspecting, and testing the structures; one week is required to repair cracks, rebuild
damaged concrete, and to apply mortar; each side of the RSPS will require a minimum of two weeks to install the
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geopolymer coating. The bypass pumps shall be maintained by the contractor, but operation and reliability of the
online side of the RSPS is to be maintained by AlexRenew. As shown in Figure 6 in Appendix C, the bypass pumping
arrangement will block traffic routes on the east side of Building A. Access to the coarse screens is to be maintained
on the north side of the building, but vehicles will not be able to access the coarse screens from the south side. The
bypass piping is to run off the road around the north side of Building A and will block the driveway to the firefighting
training building. Mitigation for the blocked drive may consist of a temporary structure over the bypass pipes to allow
vehicle crossing or coordinating with the owners to inform them of the temporary blockage prior to construction. While
the proposed route is not faultless, it is short compared to routes from other control structures and is less obstructive
than being routed on the west side of Building A.

AlexRenew operators would need to be mindful of plant flows during bypass operations. The bypass influent flow will
not be routed through the coarse screens and may increase solids capture and blinding of the fine screens.

7.2.10 Impact on Other Unit Processes

This conduits alternative does not impact upstream or downstream processes. As stated above, the smoother
geopolymer surfaces and smaller cross-sectional areas of the structures are insignificant on the raw sewage pumps’
performance.

7.2.11 Public Impact

This conduits alternative does not have any negative impacts on the surrounding community.

7.2.12 Adaptability to Future Requirements

This conduits alternative extends the life of the existing structures but does not increase the capacity of the RSPS to
accept higher future flows. If more capacity is required in the future, it is recommended that the discharge conduits are
upsized to maintain peak velocities within the recommended range for force mains.

7.3  Conduits Alternative 2: Epoxy Coating

This conduits alternative includes the application of a 100% solids, high-build epoxy coating formulated to provide
long-term corrosion protection and structural enhancement for wastewater infrastructure subject to high levels of
corrosion and/or abrasion in both municipal and industrial applications. Epoxy would be applied to all concrete
surfaces in the wet wells, suction conduits, and discharge conduits.

7.3.1 Description

The epoxy coating would provide a smooth, hard, ceramic like surface on the concrete structures. This barrier protects
the existing concrete from chemical attack and abrasion from fluid media. Structural repairs to address spalling, mass
loss, exposed rebar, cracks, etc. would be performed with mortar and crack injection products prior to the epoxy
coating. While deteriorated locations will receive isolated structural repairs, most of the surfaces would receive non-
structural epoxy coating repairs. Michels Corporation, SAK Construction, and Sika were contacted for budgetary
proposals to coat the RSPS structures with epoxy. Different style epoxy coatings were recommended by the contacted
suppliers. Michels Corporation and SAK Construction proposed a high-build, non-VOCs polymer epoxy that is
capable of building to 250 mils in a single layer or greater. While surface preparation is paramount, the epoxy coatings
are advertised as being directly applied to the existing, damp concrete surface. GHD recommends a preliminary
coating of epoxy or mortar to the entire surface to address pitting (Type 1 repair) and to provide a moderately dry
surface for better adhesion of the final epoxy coating. The importance of having a dry surface was reinforced in
conversation with SAK Construction, who stressed that the damp surface must have a low moisture content that is
surface saturated dry. One way to guarantee an appropriate surface condition is to provide the preliminary coating.
The typical performance characteristics of the epoxy recommended by SAK Construction, Quadex Structure Guard® is
presented in Table 7-3.
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Table 7-3 Quadex Structure Guard® Performance Characteristics

Parameter Performance Characteristic

Compressive Strength (ASTM D695) 13,300 psi

Flexural Strength (ASTM D790) 15,700 psi

Adhesion to Concrete (ASTM D4541) Substrate failure

Flexural Modulus (ASTM D790-86) 530,000 psi

Tensile Strength (ASTM D638) 8700 psi

Elongation 6.6%

Shore D Hardness (ASTM D2240) 87.5

Taber Abrasion Resistance (ASTM 4060) <80 mg loss (1kg load @1000 cycles)

Figure 7-2 shows before and after photos of a flow split structure with Quadex Structure Guard®.
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Figure 7-2 Quadex Structure Guard® Before and After Photos

Sika proposed a high-build, 100% VOCs epoxy resin coating that is to be applied in multiple layers 4-7 mils each.
Surface preparation is paramount, and Sika stressed that epoxies need to be applied to a dry surface for bonding.
Sika recommended a thin mortar/epoxy coating to fill pitting, bug holes, etc., which would be applied to the entire
concrete surface with the primary objective of creating an acceptably dry surface that the epoxy will readily absorb into
for superior bonding. The preliminary mortar/epoxy coating could be applied thicker in areas to create a smooth
surface. The typical performance characteristics of the preliminary mortar/epoxy and final epoxy recommended by
Sika is presented in Table 7-4 and Table 7-5.

Table 7-4 Preliminary Mortar/Epoxy — Sikagard®- 75 EpoCem® Performance Characteristics
Abrasion Resistance (ASTM D-4060) 28-days - 0.3
Compressive Strength (ASTM C-579B) 28-days - 7,000 psi
Flexural Strength (ASTM C293) 28-days - 1,500 psi
Tensile Adhesion Strength (ASTM C-1583) 28-days - 400 psi
Coefficient of Thermal Expansion (ASTM C-531) 5.5 x 106in./in./F
Permeability to Water Vapor (ASTM E-96) 7 days — 0.06 perms
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Table 7-5 Final Epoxy — Sikagard®- 62 Performance Characteristics

Parameter Performance Characteristic

Abrasion Resistance (ASTM D-1044) 7-days — 0.61 gm (1kg weight, 1,000 cycles)
Tensile Strength (ASTM D-638) 14-days — 5,400 psi

Elongation at Break 14-days — 2.7%

Tensile Adhesion Strength (ASTM 3359) 1-day — 4A

Permeability to Water Vapor (ASTM D-570) 7-days (24-hour immersion) — 0.1%

7.3.2 Concept Arrangement

The concept arrangement does not differ from the existing layout of the RSPS. All concrete surfaces within the wet
wells, suction conduits, and discharge conduits would be rehabilitated with epoxy and any preliminary coatings or
repairs. As stated in Section 4, the 60-inch raw sewage lines are in good condition and are not recommended to
receive epoxy application. The arrangement for Conduits Alternative 2 is shown in Figures 3, 4, and 5 included in
Appendix C.

7.3.3 Operational Efficiency and Reliability

Applying epoxy to the RSPS structures is expected to extend the life of the concrete surfaces by providing a protective
coating. In locations that experienced concrete mass loss or spalling, mortar can be applied to a greater thickness for
structural repair. Epoxy has excellent resistance to Hz2S corrosion and abrasion with an expected 75-year service life.

7.3.4 Process Resiliency

This conduits alternative does not change the level of redundancy of the existing system. The smooth surface of the
epoxy lowers friction losses in the system, which would allow each side of the RSPS to pass more flow. The cross-
sectional area of the conduits may slightly decrease which would slightly increase the velocity through the conduits.
The advantage of the smoother surface and disadvantage of the smaller cross-sectional area are both insignificant. As
such, the redundancy, or ability to pass flow through one side of the RSPS, is not affected by this conduits alternative.

7.3.5 Sustainability

This conduits alternative extends the life of the concrete structures, which may be a net reduction of materials when
compared to future repairs that must address further deterioration of the unprotected structures. This conduits
alternative has similar sustainability when compared to other alternatives.

7.3.6 Maintenance Requirements

This conduits alternative lessens the maintenance burden of AlexRenew. If improvements are not made, it is
recommended to schedule inspections of the system every five years to assess conditions and evaluate the need for
repairs. With improvements, it is recommended to schedule inspections every ten years, especially since the product
has an expected life of 75-years.

7.3.7 Maintenance Accessibility/Safety

This conduits alternative does not change the safety or accessibility of the RSPS structures. However, other
mechanical upgrades discussed in the Section 6 will improve isolation and safety.
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7.3.8 Constructability

Constructing an epoxy coating may include the following steps. The actual procedure is dependent on the selected
manufacturer. Most steps are similar to Conduits Alternative 1 and are therefore not repeated; The following steps are
unique to Conduits Alternative 2.

1. All surfaces to be coated shall be cleaned and prepared to accept mortar/epoxy. Cleaning and surface
preparation may consist of the following. As noted earlier, the actual cleaning and preparation is specific to each
manufacturer.

a. Oils, grease, incompatible existing coatings, waxes, form release, curing compounds, efflorescence, sealers,
salts, or other contaminants which may affect the performance and adhesion of the coating to the substrate
shall be removed in accordance with SSPC-SP 1 — Solvent Cleaning or other suitable method.

b. Surface preparation method, or combination of methods, that may be used include high-pressure water
cleaning, water jetting, abrasive blasting, shot blasting, grinding, scarifying, detergent water cleaning, stem
or hot water cleaning and others as referenced in industry standards such as:

i. SSPC SP-13/NACE No. 6 Surface Preparation for Concrete

i. ASTM D-4258 Standard Practice for Surface Cleaning for Concrete and ASTM D-4259 Standard
Practice for Abrading Concrete.

2. The surface shall then be etched with a solution of 20% muriatic acid to clean and open the pores of the
substrate. The pH must be within an acceptable range (5 to 8.5).

3. After leaks, cracks, spalling, pitting, etc. have been repaired, patched, and given time to cure, a pre-lining
inspection shall be conducted to evaluate the quality of preliminary repairs and to determine acceptability of the
surface condition to receive epoxy. The surface profile shall be at least a concrete surface profile (CSP) 4 in
accordance with International Concrete Repair Institute (ICRI) Technical Guideline No. 03732. The inspection
shall be overseen by a manufacturer certified inspector and include the recording of CCTV footage/photos.

4. The epoxy is then applied to the RSPS structures using spray equipment, high-quality brushes, or rollers.
Contractor would have to enter the 30-inch wide x 54-inch tall discharge conduits and apply coating to all
surfaces to the design thickness. The epoxy behavior is more favorable for applications in small areas than other
alternatives.

Total construction duration expected to take six weeks. Each discharge conduit and suction conduit/wet well requires
one week for cleaning, preparation, and coating (four weeks total). An additional week is required to rebuild damaged
concrete and to apply a preliminary mortar coating to all surfaces. Another week is required for isolation, inspections,
and testing.

7.3.9 Maintenance of Plant Operations
Maintenance of plant operations is similar to Conduits Alternative 1, although with different products installed.

AlexRenew operators would need to be mindful of plant flows during bypass operations. The bypass influent flow will
not be routed through the coarse screens and may increase solids capture and blinding of the fine screens.

7.3.10 Impact on Other Unit Processes

This conduits alternative does not impact upstream or downstream processes. As stated above, the smoother epoxy
surfaces and smaller cross-sectional areas of the structures are insignificant on the raw sewage pumps’ performance.

7.3.11 Public Impact

This conduits alternative does not have any negative impacts on the surrounding community.
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7.3.12 Adaptability to Future Requirements

This conduits alternative extends the life of the existing structures but does not increase the capacity of the RSPS to
accept higher future flows. If more capacity is required in the future, it is recommended that the discharge conduits are
upsized to maintain peak velocities within the recommended range for force mains.

7.4  Conduits Alternative 3: Carbon Fiber Wrap

This conduits alternative includes the application of high-strength, high-modulus, non-corrosive biaxial glass fiber. The
glass fiber is impregnated with resin/epoxy to form glass fiber reinforced polymer (GFRP). This conduits alternative
provides both corrosion resistance and structural rehabilitation to the concrete structures. Similar to Conduits
Alternatives 1 and 2, the material would be applied to all concrete surfaces in the wet wells, suction conduits, and
discharge conduits.

7.4.1 Description

This conduits alternative is similar in appearance to an epoxy coating but includes structural rigidity with a glass fiber
mat. After surface preparation, voids and excess pitted areas would be filled with thickened epoxy. Additional epoxy
would be applied for required adhesion of the fiber wrap. A single layer or multiple layers of fiber wrap would be
installed with an additional epoxy layer between fiber wrap layers if applicable. A final topcoat of epoxy would be
applied at the end. The final product would be a smooth, hard, ceramic like surface on the concrete structures. This
barrier protects the existing concrete from chemical attack and abrasion from fluid media. GHD contacted Fyfe
Company and QuakeWrap® for budgetary proposals to install the fiber wrap to the RSPS structures. The typical
performance characteristics of the fiber wrap recommended by Fyfe Company is presented in Table 7-6. Epoxy
performance characteristics are shown to be similar to epoxies discussed in Section 6.2 (Conduits Alternative 2).
Figure 7-3 illustrates the two fiber wrap systems.

Table 7-6 QuakeWrap®Performance Characteristics
Tensile Strength in Primary Fiber Direction (ASTM D3039) 83,400 psi
Tensile Modulus (ASTM D3039) 3.79 x 108 psi
Elongation at Break (ASTM D3039) 2.2%
Tensile Strength Perpendicular to Primary Fiber Direction 3,750 psi
(ASTM D3039)
Flexural Strength (ASTM D790) 80,000 psi
Flexural Modulus (ASTM D790) 3.5 x 106 psi
Laminate Thickness 0.05 inches
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Figure 7-3 Shows representative photos of QuakeWrap® (left) and Fyfe’s Tyfo® system (right)

7.4.2 Concept Arrangement

The concept arrangement does not differ from the existing layout of the RSPS. All concrete surfaces within the wet
wells, suction conduits, and discharge conduits would be rehabilitated with fiber wrap and any additional epoxy or
resin coatings. As stated in Section 4, the 60-inch raw sewage lines are in good condition and are not recommended
to receive fiber wrap application. The arrangement for Conduits Alternative 2 is shown in Figures 3, 4, and 5 included
in Appendix C.

7.4.3 Operational Efficiency and Reliability

Applying fiber wrap to the RSPS structures is expected to extend the life of the concrete surfaces by providing a
protective, structural layer. In locations that experienced mass loss or spalling, the thickened epoxy can be applied to
greater thicknesses to fill annular space while the fiber wrap provides structural support. The epoxy/resin impregnated
fiber wrap has excellent resistance to HzS corrosion and abrasion with a like expectancy over 50-years.

7.4.4 Process Resiliency

This conduits alternative does not change the level of redundancy of the existing system. The smooth surface of the
fiber wrap lowers friction losses in the system, which would allow each side of the RSPS to pass more flow. The cross-
sectional area of the conduits may slightly decrease which would slightly increase the velocity through the conduits.
The advantage of the smoother surface and disadvantage of the smaller cross-sectional area are both insignificant. As
such, the redundancy, or ability to pass flow through one side of the RSPS, is not affected by this conduits alternative.

7.4.5 Sustainability

This conduits alternative extends the life of the concrete structures, which may be a net reduction of materials when
compared to future repairs that must address further deterioration of the unprotected structures. This conduits
alternative has similar sustainability when compared to other alternatives.

7.4.6 Maintenance Requirements

This conduits alternative lessens the maintenance burden of AlexRenew. If improvements are not made, it is
recommended to schedule inspections of the system every five years to assess conditions and evaluate the need for
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repairs. With improvements, it is recommended to schedule inspections every ten years, especially since the product
has a life expectancy over 50-years.

7.4.7 Maintenance Accessibility/Safety

This conduits alternative does not change the safety or accessibility of the RSPS structures. However, other
mechanical upgrades discussed in the Section 6 will improve isolation and safety.

7.4.8 Constructability

Constructing a fiber wrap system may include the following steps. The actual procedure is dependent on the selected
manufacturer. Most steps are similar to Conduits Alternative 2 and are therefore not repeated; the following steps are
unique to Conduits Alternative 3.

The surface shall be profiled to CSP 2/3 as defined by the ICRI surface profile chips.

Pitting is filled with a thick layer of epoxy, followed by a tack coat.

Installation of one layer of glass fiber mat in the longitudinal direction using high-quality brushes and rollers.
Apply an intermediate epoxy layer.

Installation of one layer of glass fiber mat in the perpendicular direction using high-quality brushes and rollers.
Apply epoxy coat (similar coating as intermediate coat).

Apply performance topcoat for corrosion and abrasion resistance.

Total construction duration is expected to take six weeks. Each discharge conduit and suction conduit/wet well
requires one week for cleaning, preparation, and fiber wrap coatings (four weeks total). An additional week is required
to rebuild damaged concrete. Another week is required for isolation, inspections, and testing.

No g prwDdhRE

7.4.9 Maintenance of Plant Operations

Maintenance of plant operations is similar to Conduits Alternatives 1 and 2, albeit with different products installed. Fyfe
provides an estimated project duration of four weeks, which includes preparing the surfaces for installation, the
preliminary epoxy coating (Repair Type 1) and all other fiber mat and epoxy coatings. ltems excluded include
cleaning, rebuilding severe spalling, and inspections. These additional items add two week to the construction and
bypass duration.

AlexRenew operators would need to be mindful of plant flows during bypass operations. The bypass influent flow will
not be routed through the coarse screens and may increase solids capture and blinding of the fine screens.

7.4.10 Impact on Other Unit Processes

This conduits alternative does not impact upstream or downstream processes. As stated above, the smoother fiber
wrap surfaces and smaller cross-sectional areas of the structures are insignificant on the raw sewage pumps’
performance.

7.4.11 Public Impact

This conduits alternative does not have any negative impacts on the surrounding community.

7.4.12 Adaptability to Future Requirements

This conduits alternative extends the life of the existing structures but does not increase the capacity of the RSPS to
accept higher future flows. If more capacity is required in the future, it is recommended that the discharge conduits are
upsized to maintain peak velocities within the recommended range for force mains.
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7.5 Evaluation of Raw Sewage Conduits Alternatives

As discussed in Section 4.1, GHD’s “Traffic Light” Decision Model was used as a tool to compare the non-cost
evaluation factors of the three alternatives as shown in Table 7-7.

Table 7-7 Summary of Conduits Upgrade Alternatives

Criteria Alternative 1 Alternative 2 Alternative 3
Spray on Geopolymer Liner | Epoxy Coating Carbon Fiber Wrap

Layout

Layout unchanged from existing.

Operational Efficiency and
Reliability

Improved surface protection. Improved surface protection. Improved surface protection
Structural support only No structural support and structural support.
provided in thick layers. provided. Smooth, thin, Smooth, thin, acrylic-like
Thicker material with rougher | acrylic-like finish. finish.

exterior finish than other

alternatives.

Process Resiliency

Unchanged from existing layout.

Sustainability . . .

Higher initial materials cost. Less future repairs.

Maintenance Requirements . . .

Less maintenance than existing.

Safety

Accessing RSPS structures for inspection is difficult.

Constructability . .

Installation most difficult and Installation most feasible. Installation is feasible, but the
not recommend by suppliers. | The material consistency is application of the glass fiber
Feasibility is questionable easier to handle in tight mat is more difficult than

and issues during installation | spaces than the other applying epoxy alone.

could extend schedule. alternatives. However, the However, the installation
However, baseline schedule installation schedule is similar | schedule is similar between
is similar between between alternatives. alternatives.

alternatives.

Maintenance of Plant . . .
Operations
Bypass pumping required. More solids capture at fine screens.

Impact on Other Unit
Processes

Same impact to downstream unit processes.
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Alternative 1 Alternative 2 Alternative 3

Spray on Geopolymer Liner | Epoxy Coating Carbon Fiber Wrap
Public Impact . . .

No expected public impacts.
Adaptability to Meet Future

Requirements

Geometry of conduits prevent | Geometry of conduits prevent | Geometry of conduits prevent
higher future flows. higher future flows. higher future flows.

Conduits Alternative 1 has one more unfavorable “red traffic light” score than Conduits Alternatives 2 and 3 because
installation is most difficult with no advantage in protection. Otherwise, all conduits alternatives have a similar
unfavorable “red traffic light” score for the high-capacity bypass required during construction. Conduits Alternative 2
has the highest mostly favorable “green traffic light” scores for being the most constructable alternative. Conduits
Alternative 3 has the most moderately favorable “yellow traffic light” scores because constructability is between
Conduits Alternatives 1 and 2. All other moderately favorable scores are shared between all alternatives when the
criterion is unchanged from existing. Overall, Conduits Alternative 2 has the highest number of favorable (“green”)
scores and the highest overall score in this analysis. Conduits Alternative 3 is a close second because it provides the
most robust chemical and structural protection, but installation is more difficult. Conduits Alternative 1 is the least
favorable conduits alternative and is the least constructable.

Summary

7.6 Raw Sewage Conduits Alternative Cost Analysis

Each conduits alternative was provided a probable construction cost and life-cycle cost to be considered for selection
of the recommended alternative. Section 4.2 outlines the assumptions made based on normal engineering practice.
Table 7-8 summarizes the construction cost estimate and life cycle cost of each conduits alternative. Detailed OPCC
estimates are included in Appendix H and detailed lifecycle cost calculations are included in Appendix I.

Table 7-8 Opinion of Probable Construction Cost and Life-Cycle Costs for the Raw Sewage Conduits Alternatives
T e s ez | Atemaives
Construction Cost (-20% to +30% accuracy) $1,156,000 $1,101,000 $1,493,000
Soft Costs (40%) ! $462,000 $440,000 $597,000
2021 Project Cost (without contingency) $1,618,000 $1,541,000 $2,090,000
20-Yr O&M NPV $288,000 $288,000 $288,000
Total $1,906,000 $1,829,000 $2,378,000
Note:

1. Soft costs include project management, engineering, construction management, and project administration costs.

The Life Cycle Costs of the alternatives are presented in Figure 7-4 for comparison.
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Figure 7-4 Raw Sewage Conduits Life Cycle Cost Comparison

7.7 Recommended Raw Sewage Conduits Alternative

The recommended approach was developed following a holistic consideration of both the cost and non-cost evaluation
criteria.

As can be seen with the capital and lifecycle cost comparison shown in Figure 7-4, both the capital and lifecycle costs
of Conduits Alternatives 1 and 2 are very similar. This is because both alternatives have similar material costs and
onsite construction duration. Conduits Alternative 3 has higher costs because of the superior structural materials.

As previously noted, Conduits Alternatives 2 and 3 scored the highest in the “Traffic Light” Decision Model. However,
the capital and lifecycle costs of these two alternatives are quite different. Conduits Alternative 3 is approximately 35%
higher in construction costs (without contingency) than Conduits Alternative 2. Therefore, Conduits Alternative 2 is the
recommended approach based on a holistic consideration of both the cost and non-cost evaluation criteria. Conduits
Alternative 2 is considered to provide the best combination of performance, operations, and maintenance benefits to
AlexRenew.

Conduits Alternative 2 includes:

—  Bypass pumping, draining, cleaning, and preparing the interior concrete surfaces of the RSPS for rehabilitation.
— Inspecting RSPS structures for concrete mass loss and spalling.

—  Filling areas exhibiting concrete mass loss and spalling in accordance with the tiered repair techniques described
herein.

—  Coating the entirety of the concrete surfaces with a preliminary epoxy/mortar coating.

—  Coating the interior surface of the wet wells, suction conduits, and concrete portion of the discharge conduits with
epoxy.

It is recommended that the Conduits system improvements be made concurrent or after, improvements to the RSPS
system improvement. The RSPS system improvements will also require bypass pumping and may be installed
concurrently with the conduits improvements to limit bypass operation costs. The recommended approach is for the
new raw sewage pumps to be installed before the conduit system improvements to the suction conduits. This would
prevent damage to the new conduit coating that would occur if the floor modifications required for the new raw sewage
pumps were made after the conduit improvements. Prior to the finalization of the design scope and criteria, onsite
inspection is recommended to field verify conditions of the RSPS structures. The recommended approach is to install
the new raw sewage pumps on one side of the RSPS before conduit system improvements are made on the other
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side. This will allow the RSPS to operate at a higher capacity than existing system and bypass pumping requirements
could be reduced.

Conduits Alternative 2 provides the following benefits to AlexRenew that align with the Strategic Outcomes of
AlexRenew’s 2040 Vision Statement:

8.

Operational Excellence
e  Provides long-term protection and extended life to existing infrastructure.
Adaptive Culture

e Decreases maintenance and mitigates future deterioration risk, which may require emergency repairs.
Reduces the need to access RSPS structures, which aligns with AlexRenew safety culture.

Watershed Stewardship

e Coating does not negatively affect the process stream.

Public Trust

¢ Does not have any negative impacts on the surrounding community.
Financial Resilience

e The selected alternative has less capital and lifecycle costs compared to the other evaluated alternative that
provides similar installation feasibility and protectiveness against corrosion.

Fine Screening Evaluation

The following fine screening alternatives were developed for the upgrade of the fine screening system:

Fine Screening Alternative 1: Rehabilitate existing fine screens and washer/compactors

Fine Screening Alternative 2: Replace existing fine screens (with perforated plate screens); replace
washer/compactors

Fine Screening Alternative 3: Replace existing fine screens with perforated plate screens; replace four existing
washer/compactors with two larger washer/compactors, add two new sluices

Fine Screening Alternative 4: Replace existing fine screens with center flow band screens; replace
washer/compactors, add two new short conveyors

Fine Screening Alternative 5: Replace existing fine screens with center flow band screens; replace four existing
washer/compactors with two larger washer/compactors, add two new sluices

All fine screening alternatives will include the following:

Upgrade of fine screening instrumentation and controls (I&C) with a package provided by the screen
manufacturer. The I&C package would include upstream and downstream ultrasonic level sensors for each
screen and a differential level-based control system for the new mechanical fine screens.

Removal and replacement of the coating on the screen channels, and reconnection of the new fine screening
equipment with the existing odor control system.

Evaluation of the existing 4” W3 line during final design to determine if the pipe diameter is sufficient to meet the
proposed plant water demands.

8.1 Basis of Design

The Level of Service Goals presented in Table 8-1 were selected as the Basis of Design Criteria for the fine screens
upgrade.
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Table 8-1

Parameters

Minimum flow

Design average daily flow
Design peak hourly flow

Fine screen capacity, per screen
Screen unit redundancy

Washer/Compactor and screw conveyor
redundancy

Screen opening size

Screen element type

Average anticipated screenings !
Average anticipated screenings
Peak hour anticipated screenings 2
Peak hour anticipated screenings
Screw conveyor type (where applicable)
Screening quality

Control automation

Materials of construction

Odor control

Maintenance Improvement
Notes:

Level of Service Goals for Fine Screening Basis of Design Criteria

Basis of Design

20 MGD

54 MGD

120 MGD

40 MGD

Pass peak hour flow with one unit out of service

Be able to operate at least two screens with a washer/compactor and/or a screw
conveyor out of service

1/4 inch or 6 mm

Continuous belt with perforated plate screen elements
9.7 CF/mg

21.83 CF/hr

48.5 CF / mg

109.13 CF / hr

Shaftless screw conveyors

Provide washing and compaction for all screenings
Differential level control / high level backup control
Type 316 SS or equally corrosion resistant material
Cover all equipment and channels; connect to existing odor control system

Ease of maintenance access to critical components

1. Average fine screening removed per HOSS field testing for fine screens with 1/4 inch (6 mm) perforated plate opening.

2. Assumed a peaking factor of 5.0.

A summary of the design information of several similar size fine screening facilities in successful operation are
presented in Table 8-2. Several fine screen suppliers/manufacturers were also contacted for their input. After careful
consideration, the new fine screens are recommended to have a perforated plate opening size of % inch or 6 mm.

Table 8-2

Fine Screens Installations at Large WWTPs

Facility Screen Supplier | Screen/Grid Type Peak Flow
Opening

York WWTP York, PA
Canton WRF Canton, OH
Neuse River Raleigh, NC
WWTP

Eastern WRF Orlando, FL
Nine Springs Madison, WI
WWTP

Tomahawk Creek Johnson County,
WWTP KS

HydroDyne Center Flow / SS Laced 33 MGD each | 1/8inch/
Links 3mm

HydroDyne Center Flow / UHMWPE 44 MGD each | 1/6inch/
Perforated Panel 4 mm

Ovivo Center Flow / Band Screen 56 MGD each | 1/5inch/
5 mm

Ovivo Center Flow / Band Screen 35.6 MGD 1/5inch/
each 5 mm

Ovivo Center Flow / Band Screen 60 MGD each | 1/5inch/
5mm

Huber EscaMax 28 MGD each | Yinch/

6 mm
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Facility Screen Supplier | Screen/Grid Type Peak Flow
Opening

Bucklin Point Providence, RI HydroDyne Center Flow / UHMWPE 48 MGD each | %inch/
WWTP Perforated Panel 6 mm
North & South Durham, NC Ovivo Center Flow / Band Screen 30 MGD each | ¥inch/
Durham WRF 6 mm
Plum Island WWTP | Charleston, SC Ovivo Center Flow / Band Screen 36 MGD each | Yinch/
6 mm
South District Miami-Dade Huber EscaMax 71 MGD each | Yinch/
WWTP County 6 mm
Blue Plains Washington, DC Andritz SS Perforated Plate 296 MGD Yainch/
AWWTP each 6 mm

8.2 Fine Screening Alternative 1: Rehabilitate existing fine
screens and washer/compactors

The existing fine screens are Parkson continuous self-cleaning moving media screens. The units have 304 stainless
steel frames which appear to be in good condition. A discussion with Parkson indicated that they could upgrade the
existing screens to improve screenings capture and removal by replacing the filter media and mechanical components
while retaining the existing stainless steel frames.

8.2.1 Description
The following options were proposed by Parkson to renovate existing fine screens:

—  Option 1: Rebuild existing fine screens with current new stainless steel slotted filter elements

—  Option 2: Rebuild existing fine screens with new Ultraclean screen cleaning mechanism (note: this requires the
existing screen frames to be extended about 2 ft. higher)

—  Option 3: Rebuild existing fine screens with new stainless steel perforated plate filter elements
In each option, the entire screen mechanism except for the frame would be replaced. For all the options, the screen

opening size would remain as 6 mm (%4”). However, each of the options would be anticipated to improve the
screenings capture rate due to the following:

Under Option 1 the stainless steel slotted screen elements would be less susceptible to damage and breakage than
the current plastic screen elements, resulting in less large holes in the screen for solids to pass through.

Under Option 2 the Ultraclean screen cleaning mechanisms would do a better job removing screenings and would
result in less screenings carryover downstream.

Under Option 3 replacement of the slotted filter element with perforated plate elements would dramatically reduce the
maximum size solids which could pass through the filter elements because the long rectangular %4” wide openings of
the current screen would be replaced by %4” round holes as shown in Figure 8-1
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Figure 8-1 Proposed Style of Stainless Steel Perforated Plate Filter Elements

For the purposes of this fine screening alternative, a combination of the second and third options was selected as this
is expected to provide the greatest increase in performance from similar replacements at other wastewater utilities,
such as DC Water.

To implement this fine screening alternative, the existing fine screens would need to be removed and cleaned by
AlexRenew or its contractors and shipped to Parkson'’s factory to be rebuilt. The screen would then be returned to the
site for reinstallation. The screens could also be re-built on site, but this would pose more disruption for AlexRenew
operations with no significant cost saving and is therefore not recommended. Parkson has indicated a rebuild time at
the factory of 4 to 5 weeks per unit, not accounting for shipping.

Note that DC Water has this same type of screen in their East and West Screening Facilities at the Blue Plain
AWWTP and are currently renovating all 13 of their existing fine screens in the same manner. Two of the screen
renovations have been completed to date with future renovations planned one unit at a time. Blue Plains AWWTP
does not yet have operating data on the screening capture rate for the new screens. Figure 8-2 shows the existing
and newly renovated screens side-by-side at DC Water.

Figure 8-2 Existing (Left) and Renovated (Right) Mechanical Screens at DC Water
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As discussed in Section 2.4, the existing washer/compactors are significantly undersized and would be replaced with
larger capacity washer/compactors to better handle fine screenings. Screenings conveyors would also be replaced in
kind.

The anticipated washwater demand is 25 gpm for each screens spraywater system, and 24 gpm for each
washer/compactor.

The anticipated connected motor size for this alternative is 4.0 Hp for each of the four screens, 5.0 Hp for each of the
four washer/compactors, and 7.5 Hp for each of the two transfer conveyors.

8.2.2 Concept Arrangement

The concept arrangement for this fine screening alternative would be similar to the existing system with the exception
that the washer/compactor discharge chutes would be above the new screening conveyors and the two conveyors
would be moved closer together to provide more space for washer/compactors installation. Screens would be
repositioned in the channels to provide better maintenance access to equipment. The resulting arrangement would
look similar to the arrangement for Alternative 2 which is shown in Figures 3 and 4 (see Appendix D).

8.2.3 Operational Efficiency and Reliability

The change to a perforated plate screen with a more efficient cleaning mechanism is expected to increase the
screenings capture rate and reduce screenings carryover. This would make the fine screening process more efficient
and benefit downstream unit processes.

In addition, the mechanical reliability of the system would be improved by replacing the plastic screen elements, which
are prone to damage, with stainless steel elements which are less likely to be damaged and require maintenance or
replacement. Also, the replacement of the existing washer/compactors with higher capacity units should improve the
reliability of these units and reduce the number of jams and failures under high screening loading conditions.

8.2.4 Process Resiliency

Like the existing system, this fine screening alternative would maintain a fully redundant fine screen in standby mode
while allowing the peak design flow to be treated with just 3 of the 4 fine screens on line.

Each screen has its own screening compactor. If a screening compactor goes out of service, the corresponding
screen must also be taken off-line. In emergency conditions, the cover of the screening compactor can be removed to
allow uncompacted screenings to spill out onto the floor.

The four screen/compactor pairs discharge to two screenings conveyors. A loss of one of these screening conveyors
would allow only the operation of two fine screens. This is adequate for most operating conditions except very high
flows (over 80 MGD).

8.2.5 Sustainability

The renovated screens and new screening compactors would wash organics off the screenings and remove excess
water. By washing, dewatering, and compacting the screenings, the volume of screenings required for disposal is
minimized, so less truck trips are required to haul it resulting in less greenhouse gas emissions and disruptions in
operator workflow.

Washwater demand would be higher than the existing system due to the enhanced screen cleaning system and larger
washer/compactors, however, washwater use is intermittent and the power use for washwater is not significant.

An increase in motor horsepower for the larger washer/compactor is proposed. However, after reviewing the Building
K power requirements, this would result in an insignificant change of power required for the Building K as the fine
screening process equipment represents only a small fraction of the power required to operate the facility.
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8.2.6 Maintenance Requirements

Routine preventative maintenance requirements are expected to be less for the renovated screen and new
washer/compactors compared to the existing units. The main maintenance advantage of the proposed system is that
the stainless steel filter elements should not be subject to damage like the existing plastic filter elements and therefore
would not require as frequent of inspection of maintenance to replace broken components.

Emergency maintenance requirements are also expected to be less for the renovated screen and new
washer/compactor compared to the existing units. This is primarily because the washer/compactor and screw
conveyor are not anticipated to clog as frequently as the existing units because larger capacity units would be
provided.

8.2.7 Safety

Safety would be improved compared to the existing system because the new washer/compactors are anticipated to be
less susceptible to clogging than the existing units. When the existing units clog, the operators must dismantle the
hopper feeding the washer/compactors and manually try to prevent the units from clogging and/or manually handle the
screenings. Accidents can easily happen during this type of operation as the plant staff is subjected to injury from
moving or jammed equipment.

8.2.8 Constructability

The existing fine screens would need to be taken off-line one at a time, shipped back to the factory service center for
renovation, and then returned to site. During this time, the plant would not have an installed spare but would still be
able to pass peak flows with all remaining units in operation. The units would need to be renovated one at a time, so
the renovation process would take an extended time period to complete. If during construction one of the three
remaining screens goes down, the empty screen channel can be used as an emergency bypass channel thereby
eliminating the need for bypass pumping.

No modifications to the building or channels are anticipated.

No modifications to the odor control system or electrical are anticipated except for replacement in kind of connections
to renovated/replaced equipment.

8.2.9 Maintenance of Plant Operation

As noted above, during the course of the renovation process, one screen would be taken out of service at a time, so
the plant would need to be vigilant in maintaining the other three screens during this period to ensure system
performance under peak flow conditions. During normal operations, only two screens are required so the plant would
still have a spare unit for normal operating conditions.

When one of the screening conveyors is replaced, only two screens can be in service. Conveyor replacement would
need to be done under dry weather flow conditions and a temporary means to move the screenings may be required
while the conveyor is unavailable.

8.2.10 Impact on Other Unit Processes

New fine screens would be able to remove more solids from the wastewater stream due to its improved performance.
This would provide improved protection for downstream equipment such as the grit removal system, activated sludge
process and the solids handling system.

8.2.11 Public Impact

This fine screening alternative does not have any negative impacts on the surrounding community.
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8.2.12 Adaptability to Future Requirements

Better screening capture efficiency would reduce screening material conveyed downstream which can clog equipment.
If AlexRenew is required by regulation to improve treatment efficiency, having better fine screening would improve the
performance and reliability of downstream treatment systems. Better screening also prevents screening material from
getting into the biosolids, which improves the biosolids product quality and makes it more attractive to potential
customers.

8.3 Fine Screening Alternative 2: Replace existing fine
screens (with perforated plate screens); replace
washer/compactors

This fine screening alternative is similar to Fine Screening Alternative 1, with the exception that the existing fine
screening equipment would be replaced entirely with new continuous perforated plate filter screens instead of
retrofitted. The main advantages of this approach are that it allows competitive pricing from multiple manufacturers,
and it could be completed much faster because all four of the new units could ship to the site at the same time instead
of being retrofitted back at the factory one unit at a time.

8.3.1 Description

As noted above, this fine screening alternative, once constructed, would provide essentially the same components and
features as Fine Screening Alternative 1, with the exception that the existing screens would be replaced instead of
renovated. GHD contacted Parkson, Huber, and Andritz for budgetary proposals to replace the existing screens with
new continuous perforated plate filter screens.

The anticipated washwater demand is 25 gpm for each screens spraywater system, and 24 gpm for each
washer/compactor.

The anticipated connected motor size for this alternative is 4.0 Hp for each of the four screens, 5.0 Hp for each of the
two washer/compactors, and 7.5 Hp for each of the two transfer conveyors.

8.3.2 Concept Arrangement

The concept arrangement for this alternative is similar to the current system as shown in Figures 3 and 4 in Appendix
D. All of the major equipment would be rehabilitated/replaced in a similar layout arrangement as exists today, including
new shaftless screw conveyors. The screen location in the channels would be slightly different than the existing
screen locations to create more maintenance access space around the screens and washer/compactors.

8.3.3 Operational Efficiency and Reliability

The improvement to screenings capture rate and system mechanical reliability would be similar to Fine Screening
Alternative 1.

8.3.4 Process Resiliency

The process resiliency of this alternative would be similar to Fine Screening Alternative 1.

8.3.5 Sustainability

New screens and new screening compactors would wash organics off the screenings and remove excess water. By
washing, dewatering, and compacting the screenings, the volume of screenings required for disposal is minimized, so
less truck trips are required to haul it resulting in less greenhouse gas emissions and disruptions in operator workflow.

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades 110



This fine screening alternative would consume more washwater than Fine Screening Alternative 1 but the additional
power usage to pump the water is minimal. The fine screenings would be cleaner than Fine Screening Alternative 1.

8.3.6 Maintenance Requirements

Maintenance requirements for this alternative would be similar to Fine Screening Alternative 1.

8.3.7 Safety

Safety for this fine screening alternative would be similar to Fine Screening Alternative 1.

8.3.8 Constructability

One of the major differences between this fine screening alternative and Fine Screening Alternative 1 is
constructability. All of the new screens and related equipment could be manufactured and shipped to the site at the
same time. The general contractor would remove one fine screen train at a time and replace it with the new
equipment. The duration of onsite construction is expected to be much shorter than Fine Screening Alternative 1,
where the existing screens would need to be shipped back to the factory for rehabilitation one unit at a time. Although
the overall construction duration may not be shorter (a lengthy period would be required for shop drawing approvals,
screen manufacture, and shipping to site), once the units arrive on site this would allow the replacement of all four
screens to proceed much faster than Fine Screening Alternative 1, reducing the time that the plant needs to operate
with only three screens on-line and reducing the length of time of construction disruption in the fine screenings room.

New screens would be lifted by crane to the outdoor deck of the grit removal system, then brought into the Fine
Screen Room through existing overhead doors and installed one unit at a time in the channels.

8.3.9 Maintenance of Plant Operation

Maintenance of plant operation considerations would be similar to Fine Screening Alternative 1, but the length of time
that the plant needs to operate with only three fine screens in service would be greatly reduced due to the shorter
onsite construction schedule associated with this alternative.

8.3.10 Impact on Other Unit Processes

The impact on other unit processes would be similar to Fine Screening Alternative 1.

8.3.11 Public Impact

This fine screening alternative does not have any negative impacts on the surrounding community.

8.3.12 Adaptability to Future Requirements

Adaptability for future requirements would be similar to Fine Screening Alternative 1.

8.4  Fine Screening Alternative 3: Replace existing fine
screens with perforated plate screens; replace four
existing washer/compactors with two larger
washer/compactors, add two new sluices

This fine screening alternative is similar to Fine Screening Alternative 2, with the exception the screens would all be
oriented along the same alignment so that they could discharge to a common sluice.
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8.4.1 Description

As noted above, in this fine screening alternative, the screens would discharge to a common sluice. A “sluice” is a U-
shaped stainless steel trough where plant process water provides the motive force to “flush” screening materials down
the sloped trough. The trough from each set of screens discharges to a washer/compactor which in turn discharges to
a shaftless screw conveyor. The sluice troughs would be interconnected so that any of the screens could convey
screenings through the sluice to either washer/compactor.

Washwater from the trough is discharged back into the screen effluent channels after being separated by the
washer/compactors. See Figure 8-3 for a typical screening sluice installation.

Sluice trough to . Sluice trough
washer/compactors from screens

Figure 8-3 Typical Screening Sluice Installation (Courtesy of HydroDyne)

The anticipated washwater demand is approximately 25 gpm for screening spray washwater of each screen, 190 gpm
per sluice, and 24 gpm per washer/compactor. The instantaneous peak washwater use would be higher than the
existing system, which requires less than half this peak flow. The additional washwater would be provided by the
existing plant water system via the plant water pumping system. Note that the washwater will not operate
continuously as its operation is typically triggered based on either cumulative screen runtime or cumulative screen
triggers. During minimum to average daily flows, washwater to the units and sluice is expected to trigger no more than
four times per hour for a couple minutes each cycle. Washwater operation may trigger more often or run continuously
during peak flows and high solids loadings.

The anticipated connected motor size for this alternative is 4.0 Hp for each of the four screens, 7.5 Hp for each of the
two washer/compactors, and 5.0 Hp for each of the two transfer conveyors. The additional sluice water is estimated to
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require an equivalent 20 Hp of plant water pumping capacity when in operation and will run approximately 12 minutes
per hour.

8.4.2 Concept Arrangement

The concept arrangement for this fine screening alternative is shown in Figures 5 and 6 included in Appendix D. Due
to the spacing between the existing channels, there is limited space available around the washer/compactors for
maintenance.

8.4.3 Operational Efficiency and Reliability

The improvement to screening capture and system mechanical reliability would be similar to Fine Screening
Alternative 1.

8.4.4 Process Resiliency

Like the previous two fine screening alternatives, this fine screening alternative would maintain a fully redundant fine
screen in standby mode while allowing the peak design flow to be treated with just three of the four fine screens on
line.

Unlike the previous two fine screening alternatives, in this fine screening alternative the washer/compactors are not
directly connected to individual screens. Any screen can discharge to either of the two washer/compactors.
Therefore, the loss of a washer/compactor does not require the screen coupled with it to be taken off-line which adds
operational flexibility and process resiliency. On the other hand, if one of the two washer/compactors goes down, only
two screens can be operated until the washer/compactor operation is restored. This is adequate for average flow
conditions but not peak flows.

8.4.5 Sustainability

Like the previous fine screening alternative, new screens and new screening compactors would wash organics off the
screenings and remove excess water. By washing, dewatering, and compacting the screenings, the volume of
screenings required for disposal is minimized, so less truck trips are required to haul it resulting in less greenhouse
gas emissions and disruptions in operator workflow.

Electrical power use for this fine screening alternative is also similar to the previous alternatives.

Washwater use for this fine screening alternative is higher than for the previous alternatives due to the relatively high
washwater requirements for sluicing the solids. Recycled plant process water is used for this purpose and returned to
the wastewater flow, so there is no consumption of potable water. However, pumping of recycled plant process water
requires energy use, which is equivalent to approximately 20 Hp when the sluice is operating. Because washwater
use is not continuous, the energy use is expected to be relatively small compared to the overall power required to
operate Building K.

8.4.6 Maintenance Requirements

Maintenance requirements for this fine screening alternative would be similar to Fine Screening Alternatives 1 and 2.
The sluice included with this fine screening alternative is expected to require very little maintenance. This option has
only two washer/compactors to maintain compared to four washer/compactors in the previous alternatives. However,
as noted above, maintenance access to the washer/compactors is more restricted with this option than Fine Screening
Alternatives 1 and 2.

8.4.7 Safety

Safety for this fine screening alternative would be similar to Fine Screening Alternatives 1 and 2.
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8.4.8 Constructability

This fine screening alternative offers some of the same constructability benefits as Fine Screening Alternative 2.
However, since the new washer compactor and screw conveyor must be installed before the first new screen comes
on line, there would be a period of time where only two existing screens can be operated normally. During this time
period, a third screen can remain in service as a spare unit to handle high flows, but screenings from it would need to
be manually removed by the general contractor as it cannot be connected to the new washer/ compactor until it is
installed and the new sluice is in place. The same situation will occur when it is time to remove the second existing
conveyor to install the second new washer compactor and screw conveyor set.

8.4.9 Maintenance of Plant Operation

Maintenance of plant operation would require manual removal of screenings from one fine screen during high flow
conditions by the general contractor at two points of time during the construction sequence. Otherwise, maintenance
of plant operation is similar to Fine Screening Alternative 2.

8.4.10 Impact on Other Unit Processes

The impact on other unit processes would be similar to Fine Screening Alternatives 1 and 2.

8.4.11 Public Impact

This fine screening alternative does not have any negative impacts on the surrounding community.

8.4.12 Adaptability to Future Requirements

Adaptability to future requirements would be similar to Fine Screening Alternatives 1 and 2.

8.5 Fine Screening Alternative 4: Replace existing fine
screens with center flow band screens; replace
washer/compactors, add two short conveyors

This fine screening alternative is similar to Fine Screening Alternative 2, with the exception that the existing fine
screening equipment would be replaced entirely with new center flow band screens. In addition, two short conveyors
are provided in such a way to reduce the washer/compactor discharge chute length and minimize clogging. The
center flow band screens have a traveling screen belt that is parallel to the influent channels as shown in Figure 8-4.
Wastewater enters from the front of the screens and discharges through the two sides. This type of screen has the
highest screenings capture rate as it prevents screenings carryover because the mat of collected screenings never
passes over the downstream side of the screen.
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Figure 8-4 Center Flow Band Screens Ready for Shipment (Courtesy of HydroDyne)

8.5.1 Description

As described above, this fine screening alternative would provide similar components and features as Fine Screening
Alternative 2. GHD contacted HydroDyne and Ovivo for budgetary proposals to replace the existing screens with new
center flow band screens.

Anticipated washwater use with this fine screening alternative is 106 gpm for each of the screens/washer/compactors.

The anticipated connected motor size for this alternative is 2 Hp for each of the four screens, 5.0 Hp for each of the
four washer/compactors, and 5.0 Hp for each of the four screenings conveyors.

8.5.2 Concept Arrangement

The concept arrangement for this fine screening alternative is shown in Figures 7 and 8 included in Appendix D. The
spacing around the screens and washer/compactors for maintenance is similar to Fine Screening Alternative 2.

8.5.3 Operational Efficiency and Reliability

Center flow band screens offer the highest screening capture rate and therefore should have the most benefits for
preventing screening materials from reaching downstream equipment and unit processes.

The improvement to system mechanical reliability would be similar to the previous alternatives.

8.5.4 Process Resiliency

The process resiliency of this fine screening alternative would be similar to Fine Screening Alternative 2.
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8.5.5 Sustainability

Like the previous fine screening alternatives, new screens and new screening compactors would wash organics off the

screenings and remove excess water. By washing, dewatering, and compacting the screenings, the volume of
screenings required for disposal is minimized, so less truck trips are required to haul it resulting in less greenhouse
gas emissions and disruptions in operator workflow.

The sustainability of this fine screening alternative would be an improvement to Fine Screening Alternative 2 due to
the elimination of the short sluices. The anticipated wash water demand will be less however additional power is
required for the two short conveyors.

8.5.6 Maintenance Requirements

Maintenance requirements for this fine screening alternative would be similar to Fine Screening Alternatives 1 and 2.

The layout provides good access to equipment.

8.5.7 Safety

Safety for this fine screening alternative would be similar to the previous fine screening alternatives.

8.5.8 Constructability

Constructability of this fine screening alternative would be similar to Fine Screening Alternative 2.

8.5.9 Maintenance of Plant Operation

Maintenance of plant operation would be similar to Fine Screening Alternative 2.

8.5.10 Impact on Other Unit Processes

The impact on other unit processes would be similar to the previous fine screening alternatives.

8.5.11 Public Impact

This fine screening alternative does not have any negative impacts on the surrounding community.

8.5.12 Adaptability to Future Requirements

As this fine screening alternative provides the highest degree of screenings capture, it would be the most adaptable
alternative if treatment or biosolids distribution requirements become more stringent in the future.

8.6 Fine Screening Alternative 5: Replace existing fine
screens with center flow band screens; replace four
existing washer/compactors with two larger
washer/compactors, add two new sluices

This fine screening alternative is similar to Fine Screening Alternative 3, with the exception the screens would be
center flow band screens.
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8.6.1 Description

This fine screening alternative is similar to Fine Screening Alternative 3 with a common sluice. The four fine screens
will discharge screenings via the sluice to two new larger washer/compactors, each with capacity to accommodate
peak screenings from two fine screens. One washer/compactor will discharge onto each of two reversible transfer
conveyors (M12-3201 and 3202) eliminating the need for screenings conveyors 1 and 2 (M12-3101 and 3102) in the
fine screen room.

The anticipated washwater demand (approximately 25 gpm for screening spray washwater of each screen, 190 gpm
per sluice, and 24 gpm per washer/compactor) would be similar to Alternative 3.

The anticipated connected motor size for this fine screening alternative is 2 Hp for each of the four screens and 10.0
Hp for each of the two washer/compactors. The additional sluice water is estimated to require an equivalent 20 Hp
plant water pumping capacity when in operation and it will run approximately 12 minutes per hour.

8.6.2 Concept Arrangement

The concept arrangement for this fine screening alternative is shown in Figures 9 and 10 included in Appendix D.
Compared with Fine Screening Alternative 3, more space can be provided around the washer/compactors for
maintenance, and the need for both screw conveyors to convey screenings in between the washer/compactors and
the reversable transfer conveyors is eliminated

A similar washer compactor arrangement at the Back River WWTP is shown as an example in Figure 8-5.

7
/it
Ll

Figure 8-5 Side by Side Washer Compactors Fed From a Central Sluice At The Back River WWTP

8.6.3 Operational Efficiency and Reliability

The improvement to screenings capture rate and system mechanical reliability would be similar to Fine Screening
Alternative 4, which also uses center flow band screens.

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades 117



8.6.4 Process Resiliency

The process resiliency of this fine screening alternative would be similar to other fine screening alternatives.

8.6.5 Sustainability

Like the previous fine screening alternatives, new screens and new screening compactors would wash organics off the
screenings and remove excess water. By washing, dewatering, and compacting the screenings, the volume of
screenings required for disposal is minimized, so less truck trips are required to haul it resulting in less greenhouse
gas emissions and disruptions in operator workflow.

The sustainability of this fine screening alternative would be similar to Fine Screening Alternatives 3 and 4, both of
which require sluice water.

While the sluice requires more washwater use than the current system does, the sluice itself is expected to be very
low maintenance and less susceptible to clogging than the existing washer/compactors. Washwater from the sluice is
recycled treated plant effluent, so there is no environmental impact of its use other than the power required to pump it.
While this is a drawback, it is noted that the power requirement for the sluice water is intermittent and only a small
fraction of the overall power demand of Building K, much less the whole plant operations. Grit pumping and HVAC
systems are actually the largest energy uses in Building K, and these would not change with the upgrade of the fine
screening equipment to improve performance and reduce equipment failures and maintenance.

8.6.6 Maintenance Requirements

Maintenance requirements for this fine screening alternative would be the lowest of all of the fine screening
alternatives, as this has the lowest number of rotating equipment items. The sluice itself should require very little
maintenance.

8.6.7 Safety

Safety for this fine screening alternative would be similar to Fine Screening Alternative 3.

8.6.8 Constructability

Constructability would be similar to Fine Screening Alternative 3. Like Fine Screening Alternative 3, it will be
necessary to remove one of the existing screw conveyors to install one of the new washer compactors, and during this
time only two screens will be able to operate normally. During this time period, a third screen can remain in service as
a spare unit to handle high flows, but screenings from it would need to be manually removed by the general contractor
as it cannot be connected to the new washer/ compactor until it is installed, and the new sluice is in place. The same
situation will occur when it is time to remove the second existing conveyor to install the second new washer
compactor.

8.6.9 Maintenance of Plant Operation

Maintenance of plant operation would be similar to Fine Screening Alternative 3, including the need for manual
removal of screenings from one fine screen during high flow conditions by the general contractor at two points of time
during the construction sequence.

8.6.10 Impact on Other Unit Processes

The impact on other unit processes would be similar to the other fine screening alternatives.
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8.6.11 Public Impact

This fine screening alternative does not have any negative impacts on the surrounding community.

8.6.12 Adaptability to Future Requirements

Adaptability to future requirements would be similar to Fine Screening Alternative 4.

8.7

Evaluation of Fine Screening Alternatives

As discussed in Section 4.1, GHD’s “Traffic Light” Decision Model was used as a tool to compare the non-cost

evaluation factors of the five fine screening alternatives as shown in Table 8-3.

Table 8-3

Criteria

Layout

Operational
Efficiency and
Reliability

Process
Resiliency

Sustainability

Maintenance
Requirements

Summary of Fine Screening Upgrade Alternatives

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

Rehabilitate

Existing System

Good layout, but
long chutes on
outside washer/

compactors and
longest conveyors.

Improved
screenings
capture.

Standby screen
and washer
compactor for all
scenarios.

Low additional
energy cost.

Similar
maintenance
anticipated to
current system.

New Perf. Plate
Screens

Good layout, but
long chutes on
outside washer/

compactors and
longest conveyors.

Improved
screenings
capture.

Standby screen
and washer
compactor for all
scenarios.

Low additional
energy cost.

Similar
maintenance
anticipated to
current system.

New Perf. Plate
Screens with
Sluice

Limited access
around washer/

compactors and
middle screens.

Improved
screenings
capture.

Standby screen,
but need to run
both washer/

compactors at
peak flow.

Higher additional
energy cost due to
sluice water
requirement.

Poor maintenance
access around
washer/

compactors.

New Center Flow
Band Screens

Good layout, but
requires more
compactors and
conveyors than
Alternative 5.

Best screenings
capture.

Standby screen
and washer
compactor for all
scenarios.

Higher additional
energy cost due to
sluice water
requirement.

Similar
maintenance
anticipated to
current system.

New Center Flow
Band Screens
with Sluice

Most efficient
layout.

Best screenings
capture.

Standby screen,
but need to run
both washer/

compactors at
peak flow.

Higher additional
energy cost due to
sluice water
requirement.

Lowest
maintenance
requirements due
to lowest number
of rotating
equipment items.
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Criteria

Constructability

Maintenance of
Plant Operations

Impact on Other
Unit Processes

Public Impact

Adaptability to
Meet Future
Requirements

Summary

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

New Perf. Plate
Screens

Rehabilitate
Existing System

New Center Flow
Band Screens

New Perf. Plate
Screens with
Sluice

Safe access for
expected O&M.

Shorter onsite

Safe access for
expected O&M

Shorter onsite

Safe access for
expected O&M..

Shorter onsite

Safe access for
expected O&M.

Longest onsite

construction construction construction construction
schedule. schedule. schedule. schedule.

3 screens 3 screens 3 screens 3 screens
available at all available at all available at all available at all
times during times during times during times during

construction but
manual screenings
handling will be
required from 31
screen during
peak flows while

construction but
manual screenings
handling will be
required from 31
screen during
peak flows while

construction but
manual screenings
handling will be
required from 31
screen during
peak flows while

construction, but
manual screenings
handling will be
required from 3
screen during
peak flows while

conveyor is conveyor is conveyor is conveyor is
replaced. replaced. replaced and new | replaced.
washer/
compactor
installed.

Same impact to downstream unit processes.

No expected public impacts.

Improved Improved Improved Best screenings
screenings screenings screenings capture.
capture. capture. capture.

C P A

New Center Flow
Band Screens
with Sluice

Safe access for
expected O&M.

Shorter onsite
construction
schedule.

3 screens
available at all
times during
construction but
manual screenings
handling will be
required from 31
screen during
peak flows while
conveyor is
replaced and new
washer/

compactor
installed.

Best screenings
capture.

nN

Fine Screening Alternatives 1, 2, and 3 have one or more unfavorable “red traffic light” ratings — a long onsite
construction schedule for Fine Screening Alternative 1, long washer/compactor chutes and conveyors for Fine
Screening Alternative 2, and limited operations and maintenance access to the washer/compactors in Fine Screening
Alternative 3. The other two fine screening alternatives have mostly favorable “green traffic light” scores with a few
“yellow traffic light” scores indicating moderately favorable ratings. Fine Screening Alternatives 4 and 5 have the
highest number of favorable (“green”) ratings and the highest overall score in this analysis.
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8.8 Fine Screening Alternative Cost Analysis

Each fine screening alternative was provided a probable construction cost and life-cycle cost to be considered for
selection of the recommended fine screening alternative. Section 4.2 outlines the assumptions made based on normal
engineering practice. Table 8-4 summarizes the construction cost estimate and life cycle cost of each alternative.
Detailed OPCC estimates are included in Appendix H and detailed lifecycle cost calculations are included in Appendix

Table 8-4 Opinion of Probable Construction Cost and Life-Cycle Costs for the Fine Screening Alternatives

_ Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

Construction Cost (-20% to +30% accuracy) $4,655,000

Soft Costs (40%) * $1,862,000

2021 Project Cost (without contingency) $6,517,000

20-Yr O&M NPV $2,786,000

Total $9,303,000
Note:

1. Soft costs include project management, engineering, construction management, and project administration costs.

$4,436,000 $4,202,000 $4,439,000
$1,774,000 $1,681,000 $1,776,000
$6,210,000 $5,883,000 $6,215,000
$2,817,000 $2,803,000 $2,796,000
$9,027,000 $8,686,000 $9,011,000

The Life Cycle Costs of the fine screening alternatives are presented in Figure 8-6 for comparison.

$4,174,000
$1,670,000
$5,844,000
$2,786,000
$8,630,000

$10

Life Cycle Cost (2021 $,
Millions)

m 2021 Project Cost (w/o Contingency)

$9
$8
$7
$6
$5
$4
$3
$2
$1
$0
1 2 3 4 5

m 20-Year O&M NPV

Figure 8-6 Fine Screening Life Cycle Cost Comparison

8.9 Recommended Fine Screening Alternative

The recommended approach was developed following a holistic consideration of both the cost and non-cost evaluation

criteria.

As can be seen with the capital and lifecycle cost comparison shown in Figure 8-6, both the capital and lifecycle costs
of all of the fine screening alternatives are very similar. This is because all of the alternatives have similar equipment
in a similar arrangement in order to fit within the footprint and orientation of the existing fine screening channels and

screening and grit loading system.

As previously noted, Fine Screening Alternatives 4 and 5 scored the highest in the “Traffic Light” Decision Model. The
capital and lifecycle costs of these two alternatives are essentially equivalent. Fine Screening Alternative 4 is the
recommended approach based on a holistic consideration of both the cost and non-cost evaluation criteria. Fine
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Screening Alternative 4 is believed the provide the best combination of performance, operations, and maintenance
benefits to AlexRenew.

Fine Screening Alternative 4 includes:

— Replacement of the four existing V4" fine screens with four new 4” center flow band screens.

— Replacement of the four existing washer/compactors with four new washer/compactors, each with capacity to
accommodate peak screenings from one fine screen. The two inner washer/compactor units will discharge onto
each of the two fine screenings transfer conveyors 1 and 2 (M12-3101 and 3102) in the fine screen room.

— Replacement of two existing fine screens transfer conveyors.

— Installation of two short fine screenings transfer conveyors to transfer screenings from the two outer screens
associated washer/compactor unit to the central fine screenings transfer conveyors for loading and disposal.

— Reconnect new screening equipment to the existing odor control system.

— Upgrade of the fine screening instrumentation and controls (I&C) with a package provided by the screen
manufacturer.

— Removal and replacement of the concrete coating on the screen channels.

—  Replacement of aluminum gratings where required due to modification of the screen arrangement in the
channels.

— Evaluation of existing 4” W3 line during final design to determine if the pipe diameter is sufficient to meet the
proposed plant water demands.

— Itis recommended that the fine screening system improvements be made after, or concurrent with, improvements
to the coarse screening system. The coarse screening improvements recommended in Section 5.9 will reduce
the peak solids loading on the new fine screens and therefore reduce the likelihood of clogging.

Fine Screening Alternative 5 provides the following benefits to AlexRenew that align with the Strategic Outcomes of
AlexRenew’s 2040 Vision Statement:
—  Operational Excellence

e  Ensures robust environmental compliance by improving fine screening removal efficiency, reducing
downstream equipment clogging, and improving handling capability for high solids loads.

—  Adaptive Culture

e Increases the operational efficiency and reliability of the fine screening process, reduces maintenance
requirements, promotes smarter operations, does not require specialized staff or training, and aligns with
AlexRenew safety culture.

—  Watershed Stewardship

e Continues to provide washed and compacted screenings and does not significantly increase energy use at
the facility.

—  Public Trust
e Does not have any negative impacts on the surrounding community.
—  Financial Resilience

e The selected alternative has equivalent capital and lifecycle costs to the other evaluated alternatives and
minimizes the use of constrained resources.
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9.

Grit Removal Evaluation

Upgrade of the existing grit removal system is recommended to address the identified issues with equipment age,
maintenance challenges, and unsatisfactory performance. Therefore, the following grit removal alternatives were
considered for upgrade of the existing grit removal system.

Grit Removal Alternative 1: Four Enhanced Vortex Grit Separators with Four Standard Grit Pumps with Four
Hydrocyclone/Grit Classifier Units

Grit Removal Alternative 2: Four Enhanced Vortex Grit Separators with Six Standard Grit Pumps with Four
Hydrocyclone/Grit Washer Units

Grit Removal Alternative 3: Three Stacked Tray Grit Removal Units and Two Enhanced Vortex Grit Separators
with Five Standard Grit Pumps with Four Hydrocyclone/Grit Washer Units

Grit Removal Alternative 4: Six Stacked Tray Grit Removal Units with Six Severe-Duty Grit Pumps with Six
Hydrocyclone/Grit Washer Units

All grit removal alternatives will include the following:

New grit separator influent and effluent channel gates.

Automatic grit pump flushing is proposed for all alternatives to improve the operation of the pump cycle and
reduce clogging of the pump and discharge piping. Additionally, any clogging issues in the piping are more likely

related to rags getting through the fine screens which the fine screening improvements should address.

9.1 Basis of Design

New grit piping, dewatering equipment piping, and reconnection to existing odor control system.

The Level of Service Goals presented in Table 9-1 were selected as the Basis of Design Criteria for the grit removal

system upgrade.

Table 9-1 Level of Service Goals for Grit Removal Basis of Design Criteria

Parameters

Minimum flow

Design average daily flow
Design peak hourly flow

Grit separator unit redundancy
Grit pump unit redundancy

Grit dewatering unit redundancy
Peak flow removal efficiency
Grit yield *

Average anticipated grit

Peak anticipated grit 2
Dewatering quality

Materials of construction - equipment
Materials of construction - piping
Odor control

Maintenance Improvement

Basis of Design

20 MGD

54 MGD

120 MGD

Pass peak hour flow with one unit out of service

One pump per grit separator with interconnections between units
One dewatering unit per grit separator

95% removal of all grit 106 micron (140 mesh) and larger
5.0CF/mg

270 CF

9,000 CF

50% total solids or greater

Type 316 SS or equally corrosion resistant material

Plastic or equally corrosion resistant material

Cover all equipment and channels; connect to existing odor control system

Ease of maintenance access to critical components
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Notes:
1. Average grit quantities removed per WEF MOP 8 (6th Ed.) pages 11-50 and 11-51.
2. Assumed a peaking factor of 15.0.

9.2  Grit Removal Alternative 1. Four Enhanced Vortex Grit
Separators with Four Standard Grit Pumps with Four
Hydrocyclone/Grit Classifier Units

9.2.1 Description

This grit removal alternative was developed to provide improvement to the existing grit removal system at the lowest
capital cost. The enhanced vortex grit separators would replace the existing units on the grit deck. The enhanced
technology will improve influent velocities to provide improved grit removal. The grit pumps and dewatering units
would be replaced in kind with new piping.

9.2.2 Concept Arrangement

The concept arrangement for this grit removal alternative would be similar to the existing system. The enhanced
vortex grit separators would reuse the existing concrete columns, influent channels, effluent channels, and primary
influent lines. The V-Force Baffle technology is an internal component to the vortex grit separator as shown in Figure
9-1.

The V-Force Baffle is claimed to improve flow control in and out of the vortex separator unit. The baffle acts as a
“sluice weir” controlling the water level in the separator chamber and influent channel to maintain velocities of 3.5 ft/s
at peak flow and 1.6 ft/s at minimum flow. The vendor claims that the influent flow to the grit chamber is spun via axial-
flow propeller forcing heavy grit particles to settle to the flat bottom chamber floor and while the lighter organic material
remains in suspension. Grit is directed to the lower hopper where the grit is stored prior to removal. The resulting
arrangement is shown in Figure 4 in Appendix E.

V-Force Baffle

Figure 9-1 Proposed Enhanced Vortex Grit Separator (Source: Smith & Loveless, Inc.)

The standard grit pumps would be located in the basement in a similar configuration to the existing system. The
pumps would have a six-inch suction line connecting to the bottom of the grit separator tank and overhead six-inch
discharge piping. The resulting arrangement is shown in Figure 5 in Appendix E.
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The grit dewatering equipment would also be similar to the existing configuration and would be located in the Cyclone
Classifier Room. A new elevated platform with the new grit slurry lines would be installed in the same configuration as
the existing system. The resulting arrangement is shown in Figure 11 in Appendix E.

9.2.3 Operational Efficiency and Reliability

GHD is aware of a study undertaken by the Hampton Roads Sanitation District (HRSD) of various options for baffling
their vortex grit basins with the aim of improving performance (McNamara et al., 2012)1. HRSD ultimately concluded
that the best baffling configuration would only result in marginal improvement in performance, and that the
performance depends mostly on the surface overflow rate in the grit basin. GHD notes that best baffling configuration
studied was similar to the proposed Smith & Loveless V-Force Baffle. The results of this study suggest that improving
the performance of the existing separator units from the measured 81% to 95% at almost twice the influent flow per
unit through the addition of baffling is unlikely.

GHD is also aware of a study undertaken by the San Francisco Public Utilities Commission (SFPUC) at their 250 MGD
headworks facility to compare grit removal technologies, to meet their desired target removal rate of 95% removal of
all grit 200 micron and greater (How and Desai, 2017)2. The pilot study included testing a PISTA vortex grit separator
with the V-Force Baffle and the HeadCell stacked tray grit removal unit to compare the performance of the two
technologies. Based on the pilot results from 58 days in which common data was collected and recorded for both

units, the overall average grit pass through was 19% and 8% for the PISTA and HeadCell, respectively. The grit pass
through observed by the PISTA unit was more than twice the amount observed by the HeadCell unit. Additionally, an
independent third party performed grit testing on the pilot units and observed a grit pass through of 22% and 4% on
the respective PISTA and HeadCell unit.

GHD is not aware of any studies which conclusively demonstrate performance results of a 360-degree PISTA unit with
the added V-Force Baffle. Therefore, with the installation of new PISTA units, GHD would recommends a strong
performance guarantee, backed by a performance bond and requirements for performance testing. Based on the Grit
Tech sampling results, the HRSD study, and the SFPUC pilot study, GHD does not have information to support that
installation of new units with the added V-Force Baffle system will provide improvement in grit removal performance
over the existing units. Based on this, GHD will assume the new vortex grit separator units will perform similar to the
existing units, 81% removal of all incoming grit 106 micron and greater, which aligns with the grit study performed on-
site at AlexRenew.

Table 9-2 presents the grit lost by the separators and dewatering units as well as the total grit disposed at average
flow conditions for each alternative. Grit carries over to the downstream unit processes and could potentially damage
the equipment. Grit Removal Alternatives 1 and 2 provide similar results as they both utilize the vortex grit separators
for grit removal whereas Grit Removal Alternatives 3 and 4 utilize the stacked tray grit removal units for grit removal
which have better removal efficiencies. The grit classifiers and dewatering units provide the same removal efficiency
however, the grit classifiers disposal product contains more water and organics resulting in a less efficient means of
grit disposal because it consumes more capacity in the loading container.

Table 9-2 Total Grit Lost by Separators and Dewatering Equipment
T henaivel | Aeraive2 | Atemaives | Atermaives
Grit Separator Capture of 106 Micron 81% 81% 95% 95%
Grit Dewatering Capture of 106 Micron 95% 95% 95% 95%
Dewatered Grit Total Solids * 57.5% 90% 90% 90%
Grit Dewatering Disposal Load (wet Ib/day) 9,756 6,233 7,310 7,310
Grit Lost at the Separators (dry Ib/day) 1,385 1,385 365 365

! Brian McNamara, Charles Bott, Mathew Hyre, David Kinnear, and Jeff Layne. 2012. “How to Baffle a Vortex.”, WEFTEC.
2 Kathy How and Jignesh Desai. 2017. “WW-628 Southeast Plant New Headworks Facility Project — Grit Removal and Grit Washer Equipment Sole
Source Recommendation.”, San Francisco Water Power Sewer.
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_ Alternative 1 Alternative 2 Alternative 3 Alternative 4

Grit Lost at Dewatering (dry Ib/day)

Total Grit Lost (dry Ib/day) 1,680 1,680 711 711

Total Grit Lost (wet Ib/day) 5,600 5,600 2,370 2,370

Total Grit Lost (wet Ib/year) 2,044,000 2,044,000 865,050 865,050
Note:

1. Solids content and moisture content were provided by grit dewatering equipment manufacturer. An average solids content was
assumed when given a range.

Grit Removal Alternatives 3 and 4 capture and remove an additional 3,230 pounds of grit from the waste stream per
day to be disposed. The total grit lost by the system carries over to the downstream unit processes and must
ultimately be removed.

New standard grit pumps and modified run times will improve the overall operation of the pumping system. GHD
recommends continuously pumping from the grit hopper of the units in service and flushing the grit slurry lines once a
separator and pump have been removed from service. Continuous pumping and flushing of the lines would prevent
grit build up and clogging.

The existing hydrocyclones and grit classifiers are meeting the manufacturer’s claim of 95% removal of all grit greater
than or equal to 106 micron as concluded by the grit study. However, the equipment has reached its end of useful life
and replacement is recommended. Replacing the aged hydrocyclones and classifiers in-kind would result in effective
grit removal similar to the existing system. Overall, the operational efficiency and reliability for this grit removal
alternative is the least favorable compared to the other alternatives.

9.2.4 Process Resiliency

The process resiliency for this grit removal alternative would be similar to the existing system.

9.2.5 Sustainability

For this grit removal alternative, the motor size of the enhanced vortex grit separators and dewatering units would
remain the same as the existing units. However, the standard grit pumps require a larger motor as they require slightly
more energy use than the existing system. Compared to all the alternatives, this system requires the least amount of
energy.

The wash water use is continuous for each unit in service and the power required for the wash water is anticipated to
be greater than the existing system. Each grit separator requires 20 gpm of continuous water and 5 gpm for each
hydrocyclone/classifier unit.

The grit classifier dewatering technology produces a less product with higher moisture content and higher organic
content than the grit washer dewatering technology, therefore making this alternative the less sustainable than Grit
Removal Alterative 3.

9.2.6 Maintenance Requirements

The maintenance requirements for this grit removal alternative would remain the same as the existing system.

9.2.7 Safety

The safety concerns for this grit removal alternative would remain the same as the existing system.
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9.2.8 Constructability

The existing vortex grit separators components including the drive assembly, drive tube, propeller, hopper plates, and
fluidizer can be removed from their concrete tanks outside at the grit deck using a crane. The general contractor would
remove the existing components one at a time, starting with Grit Separator 2, the unit that is not in service due to
mechanical issues. At the same time, the existing grit pumps can be removed from their equipment pads in basement
and moved to the pipe gallery. The grit pumps would be hoisted from the basement using the crane located in Building
2. The general contractor would remove the existing units one at a time, starting with Grit Pump 2, the pump
associated with the grit separator unit that is not in service due to mechanical issues. During the time of replacement,
the plant would have to operate with only three grit separators and three grit pumps online, similar to how they
currently operate the plant.

The enhanced vortex grit separator components would be installed the same way, outside at the grit deck using a
crane. Confined space entry safety guidance should be followed when installing the new enhanced vortex grit
separators. The new standard grit pumps would also be installed similar to how they were removed, a crane would
lower the equipment from Building 2 into the basement pipe gallery. The units would then be installed on their
concrete equipment pads and new grit piping would be installed.

The replacement of the existing dewatering equipment with new Wemclone and Hydrogritters would consist of
installing temporary dewatering equipment to handle all dewatering needs. An additional contract operator would be
on site for the duration of construction to maintain the temporary units and ensure adequate performance. Temporary
grit slurry piping would be installed from the Truck Bay to the temporary grit dewatering equipment located outside
Building K. The temporary dewatering equipment would discharge to temporary disposal containers outside for the
duration of construction. During the time of construction, the general contractor would be responsible of the temporary
dewatering equipment and disposal of screenings.

Once the temporary grit dewatering equipment is in place, the existing Wemclone and Hydrogritter units would be
removed from service one unit at a time. The existing equipment platform and the south wall of the Cyclone Classifier
Room would be demolished to remove the existing units and install the new units. The south wall will be replaced with
translucent panels for future ease of equipment installation and removal.

9.2.9 Maintenance of Plant Operations

During construction, one grit separator and one grit pump would be taken out of service at a time. Similar to the
present operating conditions and unit redundancy, only three grit separator units and three grit pumps would be
available at the time of replacement and the plant would need to be vigilant in maintaining the units to ensure system
performance under peak flow conditions. During average flow conditions, only two grit separators are required so the
plant would still have a spare unit for normal operating conditions. At the conclusion of construction, the plant would
have four operational units in service.

One grit dewatering unit would be taken out of service at a time to reconnect the grit slurry lines to temporary piping
and dewatering equipment. The plant would need to be vigilant in maintaining the temporary units during the
replacement period to ensure adequate performance under average and peak flow conditions. During construction,
the dewatering performance would be less than ideal due to the reliance on temporary dewatering equipment.

9.2.10 Impact on Other Unit Processes

As noted in Section 9.2.3, it is unlikely that the enhanced grit separator units would capture any additional grit
compared to the existing system. Therefore, the grit separators would provide limited protection for downstream
equipment such as the primary settling tanks, activated sludge process, and the solids handling system. Compared to
Grit Removal Alternatives 3 and 4, the finer grit particles sized 75-105 micron are not intended to be captured by the
grit separators and dewatering units and ultimately carryover to the downstream unit processes.

The downstream dewatering units match the grit removal performance claimed by the grit separator manufacturers
and are also expected to capture 95% of all incoming grit 106 micron and larger for disposal. This would provide
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limited protection for downstream equipment such as the primary settling tanks, activated sludge process, and the
solids handling system. However, the moisture content and organic content of the disposal product does not provide
any positive impacts compared to the disposal product from a grit washer.

The new standard grit pumps do not have any anticipated impacts on other unit processes. No additional negative
impacts on other unit processes are anticipated.

9.2.11 Public Impact

The disposal product from the grit classifiers contains more organic content and is more odorous thus having a
negative impact on the surrounding community compared to Grit Removal Alternatives 2, 3, and 4.

9.2.12 Adaptability to Future Requirements

The improved grit removal performance of this grit removal alternative would capture more grit and reduce material
carryover to the downstream equipment such as the primary settling tanks. However, this grit removal alternative does
not provide the future ability of grit washing should that be a requirement in the future to prevent organics in dewatered
grit sent to landfills.

9.3 Grit Removal Alternative 2: Four Enhanced Vortex Grit
Separators with Six Standard Grit Pumps with Four
Hydrocyclone/Grit Washer Units

9.3.1 Description

This grit removal alternative was developed to provide redundant grit pumping coupled with more sustainable grit
dewatering operations. The enhanced vortex grit separators would replace the existing units on the grit deck. The
enhanced technology will improve influent velocities to provide improved grit removal. An additional grit pump is
provided for each half of the grit removal system to allow for operational flexibility and increased redundancy. The grit
washers meet the grit removal performance of the upstream grit removal units and produce a more sustainable
disposal product.

9.3.2 Concept Arrangement

The concept arrangement for this grit removal alternative would be similar to the existing system. The enhanced
vortex grit separators would reuse the existing concrete columns, influent channels, effluent channels, and primary
influent lines. The V-Force Baffle technology is an internal component to the vortex grit separator as described in
Section 9.2.2. The resulting arrangement is shown in Figure 4 in Appendix E.

The standard grit pumps would be in the basement of Building K, with an additional third standby unit on each half of
the room. There would be three grit pumps in a line in front of Grit Separator 1 and 4 with a common suction line
between each pair of separators (Grit Separators 1 and 2 and Grit Separators 3 and 4). The center grit pump in line
would be the standby unit used to pump from either unit in the pair of separators. In the event that a grit pump is out of
service, or it has undergone maintenance, the standby unit can be utilized to keep the grit separator in service. The
discharge line associated with the redundant grit pump can also be sent to either grit washer for the associated
pumps. The resulting arrangement is shown in Figure 15 in Appendix E.

The grit dewatering equipment would be in the Cyclone Classifier Room on the finished floor. Each unit would have a
dedicated grit slurry line from the basement of Building K, through the Truck Bay to the Cyclone Classifier Room. A
new equipment access platform would be installed for the new units. The resulting arrangement is shown in Figure 13
in Appendix E.
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9.3.3 Operational Efficiency and Reliability

The operational efficiency and reliability of this alternative would be marginally better than grit removal Alternative 1.
This alternative consists of an additional standby standard grit pump on each half of the room. Similar to Grit Removal
Alternative 1, the new standard grit pumps and modified run times will improve the overall operation of the pumping
system. GHD recommends continuously pumping from the grit hopper of the units in service and flushing the grit slurry
lines once a separator and pump have been removed from service. Continuous pumping and flushing of the lines
would prevent grit build up and clogging.

The hydrocyclones and grit washers which meet the grit removal performance of the upstream grit separators and
produce a more sustainable and drier disposal product compared to classifier units.

9.3.4 Process Resiliency

The process resiliency for this grit removal alternative would be better than the existing system due to the additional
redundant grit pumps.

9.3.5 Sustainability

For this grit removal alternative, the motor size of the grit separators would remain the same as the existing units, and
the energy consumption would remain low. The grit pumps require a larger motor, requiring slightly more energy per
unit than the existing system, in addition to the two redundant units.

The wash water demand for this grit removal alternative would be greater than Grit Removal Alternative 1. The wash
water use is continuous for each unit in service and the power required for the wash water is anticipated to be greater
than the existing system. Each grit separator removal unit requires 20 gpm of continuous water, and each
hydrocyclone/grit washer unit requires 22 gpm of continuous water.

However, the grit washer dewatering technology produces a more sustainable product than the grit classifier
dewatering technology, therefore making this grit removal alternative the most sustainable.

9.3.6 Maintenance Requirements

The maintenance requirements for the enhanced vortex grit separators and grit pumps would remain the same as the
existing system. Unlike the classifier units, the grit washer requires routine maintenance for agitator drive unit.

9.3.7 Safety

This grit removal alternative does not anticipate any additional safety concerns compared to the existing system.

9.3.8 Constructability

The constructability of the enhanced vortex grit separators and grit pumps would be the same as Grit Removal
Alternative 1.

The replacement of the existing dewatering equipment would consist of installing temporary dewatering equipment to
handle all dewatering needs. The existing units would be removed from service one set at a time by closing the
associated influent valve. Temporary grit slurry piping would be installed from the Truck Bay to the temporary grit
dewatering equipment located outside Building K. The temporary dewatering equipment would discharge to temporary
disposal containers outside for the duration of construction. During the time of construction, the general contractor
would be responsible for the temporary dewatering equipment and disposal of screenings.

Once the temporary dewatering equipment has been installed, the existing equipment platform and the south wall of
the Cyclone Classifier Room would be demolished and to remove the existing units and install the new units. The new
south wall would have removable translucent panels for future ease of equipment installation and removal.
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9.3.9 Maintenance of Plant Operations

The maintenance of plant operations for the enhanced vortex grit separators and grit pumps would be the same as
Grit Removal Alternative 1. During construction of the grit washers in the Cyclone Classifier Room, one grit dewatering
unit would be taken out of service at a time to reconnect the grit slurry lines to temporary piping and dewatering
equipment. The plant would need to be vigilant in maintaining the temporary units during the replacement period to
ensure adequate performance under average and peak flow conditions. During construction, the dewatering
performance would be less than ideal due to the reliance on temporary dewatering equipment.

9.3.10 Impact on Other Unit Processes

The impact on other unit processes for this alternative would have a more positive impact compared to Grit Removal
Alternative 1. As noted in Section 9.2.3, it is unlikely that the enhanced grit separator units would capture any
additional grit compared to the existing system. Therefore, the grit separators would provide limited protection for
downstream equipment such as the primary settling tanks, activated sludge process, and the solids handling system.
Compared to Grit Removal Alternatives 3 and 4, the finer grit particles sized 75-105 micron are not intended to be
captured by the grit separators and dewatering units and ultimately carryover to the downstream unit processes.

However, the grit washers will produce a drier product containing less organic material ultimately reducing the volume
and odor of the disposal product, allowing for more efficient disposal and hauling operations.

The new grit pumps do not have any anticipated impact on other unit processes. This grit removal alternative does not
have any apparent negative impacts on other unit processes.

9.3.11 Public Impact

The disposal product from the grit washers contains less organic content resulting in a less odorous material hauled
from the facility compared to Grit Removal Alternative 1.

9.3.12 Adaptability to Future Requirements

The improved grit removal performance of this grit removal alternative would capture more grit and reduce material
carryover to the downstream equipment such as the primary settling tanks. This grit removal alternative provides grit
washing and can meet future regulations to prevent organics in dewatered grit sent to landfills.

9.4  Grit Removal Alternative 3: Three Stacked Tray Grit
Removal Units and Two Enhanced Vortex Grit
Separators with Five Standard Grit Pumps with Four
Hydrocyclone/Grit Washer Units

9.4.1 Description

This grit removal alternative was developed to provide the best grit removal performance at average flow conditions
utilizing the stacked tray grit removal units with two enhanced vortex grit separators utilized during high flow events.
The two enhanced vortex units would be located on the west side of the grit deck and the stacked tray units would be
located on the east side. Each grit separator unit would have a dedicated grit pump along with interconnections to
allow for operational flexibility. The grit washers meet the grit removal performance of the upstream grit removal units
and produce a more sustainable disposal product.
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9.4.2 Concept Arrangement

The concept arrangement for this grit removal alternative would require the two enhanced vortex grit separators to
reuse the existing concrete columns, influent channels, effluent channels, and primary influent lines on the west side
of Building K. The V-Force Baffle technology is an internal component to the vortex grit separator as described in
Section 9.2.2. The three stacked tray grit removal units would be located on the east side of Building K, sharing a new
a common influent and effluent channel. The influent channel is two and a half to three feet wide located on the east
end of the grit deck and the effluent channel would be relocated to the center of the grit deck and is also two and a half
to three feet wide. The five units would feed to a common drop box to the basement. The resulting arrangement is
shown in Figure 9 in Appendix E.

In the basement, the grit effluent dropbox would have two new 30-inch primary influent lines to send flow to the
primary clarifiers located in the center of the grit pump room. The new 30-inch pipes would replace the existing lines
that were located on the east side of the basement due to the installation of the stacked tray units. All four 30-inch
primary influent line would have new 30-inch manual butterfly valves, flow meters, and 30 inch electrically actuated
butterfly valves. The four 30-inch lines would re-connect to the existing 48-inch primary influent lines in the basement.
The resulting arrangement is shown in Figure 10 in Appendix E.

The standard grit pumps would be in the basement of Building K, with a dedicated unit for each separator for a total of
five pumps. The three grit pumps servicing the stacked tray units would be located on the east end of the grit pump
room in a gallery. The two grit pumps servicing the enhanced vortex units would be located in a similar configuration to
the existing system with a common grit slurry line to the downstream grit washer unit. All pumps would have a new
equipment pad installed to provide adequate centerline suction elevation from the separator units as well as new six-
inch suction and discharge piping. The plant effluent water piping would be modified to provide flushing water to the
grit pumps and to the separator units.

The grit dewatering equipment would be in the Cyclone Classifier Room on the finished floor. There would be a
dedicated unit for each of the upstream stacked tray units and the third unit would be dedicated to the two enhanced
vortex grit separator units with the option to send the grit slurry to the other 3 units. The grit slurry lines would run
along the basement of Building K, through the Truck Bay to the Cyclone Classifier Room to a manifold where the
dewatering units would be fed. A new equipment access platform would be installed for the new units. The resulting
arrangement is shown in Figure 16 in Appendix E.

9.4.3 Operational Efficiency and Reliability

The operational efficiency and reliability of this grit removal alternative would be better than Grit Removal Alternatives
1 and 2. This grit removal alternative consists of the best grit separation at average flows with the stacked tray units in
service and the enhanced vortex separator units to be placed into service during high flow events. The stacked tray
grit removal units provide the best grit removal performance, targeting ultra-fine grit particles and capturing an
estimated additional 372,000 pounds of grit per year at design average flow conditions.

Similar to Grit Removal Alternative 1, the new standard grit pumps and modified run times will improve the overall
operation of the pumping system. GHD recommends continuously pumping from the grit hopper of the units in service
and flushing the grit slurry lines once a separator and pump have been removed from service. Continuous pumping
and flushing of the lines would prevent grit build up and clogging.

The hydrocyclones and grit washers which meet the grit removal performance of the upstream grit separators and
produce a more sustainable and drier disposal product compared to classifier units.

9.4.4 Process Resiliency

The process resiliency for this grit removal alternative would not meet the design criteria of one dewatering unit
dedicated to an upstream grit separator, therefore the process resiliency is slightly worse than the existing system.

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades 131



9.4.5 Sustainability

For this grit removal alternative, the motor size of the grit separators would remain the same as the existing system
however there are fewer units, and the energy consumption would still remain low. The grit pumps require a larger
motor, requiring slightly more energy per unit than the existing system, as well as accounting for the increased number
of grit pumps required for this grit removal alternative.

The wash water demand for this alternative would be greater than Grit Removal Alternative 1. The wash water use is
continuous for each unit in service and the power required for the wash water is anticipated to be greater than the
existing system. Each grit separator removal unit requires 20 gpm of continuous water, and each hydrocyclone/grit
washer unit requires 22 gpm of continuous water.

However, the grit washer dewatering technology produces a more sustainable product than the grit classifier
dewatering technology, therefore making this grit removal alternative the most sustainable.

9.4.6 Maintenance Requirements

The maintenance requirements for the enhanced vortex grit separators and grit pumps would remain the same as the
existing system. The maintenance requirements for this grit removal alternative would be slightly more than the
existing system due to the increased amount of equipment. The required maintenance for the enhanced vortex grit
separators and grit pumps would be similar to the existing system. It is important to note that the stacked tray grit
removal units have no moving parts and require minimal maintenance. Similar to Grit Removal Alternative 2, the grit
washers require routine maintenance for agitator drive unit.

9.4.7 Safety

This grit removal alternative does not anticipate any additional safety concerns compared to the existing system.

9.4.8 Constructability

To construct this grit removal alternative, the west side of the deck would be constructed first followed by the east
side. The existing vortex grit separators components including the drive assembly, drive tube, propeller, hopper plates,
and fluidizer can be removed from their concrete tanks outside at the grit deck using a crane. The general contractor
would remove the existing components one at a time, starting with Grit Separator 2, the unit that is not in service due
to mechanical issues. At the same time, the associated grit pumps can be removed from their equipment pads in
basement and moved to the pipe gallery. The grit pumps would be hoisted from the basement using the crane located
in Building 2. The general contractor would remove the existing units one at a time, starting with Grit Pump 2, the
pump associated with the grit separator unit that is not in service due to mechanical issues. During the time of the
vortex separator replacement, the plant would have to operate with only three grit separators and three grit pumps
online which is similar to how they currently operate the plant.

Once the new grit separator units have been installed on the west side, the construction of the three stacked tray grit
removal units can begin. A bypass pipe would be installed at the west side of the fine screen effluent channel and
discharge to the existing grit effluent channel to accommodate any flows that exceed 80 MGD for the duration of
construction. The newly installed grit separator units would then be placed into service. Grit Separators 3 and 4, the
old units located on the east side of Building K, would be removed from service, and stops logs would be inserted in
the common grit effluent channel and fine screen effluent channel. The influent and effluent channels of the existing
vortex Grit Separators 3 and 4 would be drained and pumped out. The units would be removed from their concrete
tanks outside at the grit deck using a crane.

The top slab on the east side of the Grit Deck of Building K and the grit separator concrete tank walls would be

demolished all the way to the basement finished floor while maintaining the exterior walls. The horizontal beams in the
basement of Building K would remain in place while the rebar is formed. The three new square concrete tanks, influent
channels, and effluent channels would then be poured. The three stacked tray units would be installed in the concrete
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tanks outside at the grit deck using a crane. After the stacked tray units have been installed the associated grit pumps
would then be installed.

After the concrete has been poured and the stacked tray grit removal units have been installed, the grit effluent
channel drobox would be constructed. The effluent drop box would be poured and core drilled for the new 30-inch
primary influent lines. The stop log would still be installed to separate the east and west sides of the effluent channel
to allow for the two 30-inch primary influent lines on the east side to be constructed. Once the tanks, channels, and
effluent dropbox have been constructed, the new 30-inch primary influent piping would be installed in the basement to
be re-connected to the existing 48-inch primary influent lines.

After the construction and reconnection of the new 30 inch to the existing 48-inch lines on the east side drop box, all
flow would then be sent through the stacked tray grit removal units and the enhanced vortex grit separators on the
west side would be removed from service. While flow is sent through stacked tray grit removal units, the existing
primary influent lines would be replaced with two new 30-inch lines to be re-connected to the 48-inch primary influent
lines.

The replacement of the existing dewatering equipment would be similar to Grit Removal Alternatives 1 and 2 and
would consist of installing temporary dewatering equipment to handle all dewatering needs. The existing units would
be removed from service one set at a time by closing the associated influent valve. Temporary grit slurry piping would
be installed from the Truck Bay to the temporary grit dewatering equipment located outside Building K. The temporary
dewatering equipment would discharge to temporary disposal containers outside for the duration of construction.
During the time of construction, the general contractor would be responsible of the temporary dewatering equipment
and disposal of screenings.

Once the temporary dewatering equipment has been installed, the existing equipment platform and the south wall of
the Cyclone Classifier Room would be demolished and to remove the existing units and install the new units. The new
south wall would have removable translucent panels for future ease of equipment installation and removal.

9.4.9 Maintenance of Plant Operations

During construction, one vortex grit separator and one grit pump would be taken out of service at a time. Similar to the
present operating conditions and unit redundancy, only three grit separator units and three grit pumps would be
available at the time of replacement and the plant would need to be vigilant in maintaining the units to ensure system
performance under peak flow conditions. During average flow conditions, only two grit separators are required so the
plant would still have a spare unit for normal operating conditions. At the conclusion of construction, the plant would
have two operational units in service. A bypass pipe would be installed to handle additional flows greater than 80 MGD
during the construction of the stacked tray units.

The maintenance of plant operations for the new grit washer units would be the same as Grit Removal Alternative 2.

9.4.10 Impact on Other Unit Processes

The impact on other unit processes for this grit removal alternative would have a more positive impact compared to
Grit Removal Alternative 1. The stacked tray grit removal units would capture more grit, reduce material carryover, and
provide better protection to downstream unit processes for average flow conditions. During high flow events, the
vortex grit separators would be placed into service to provide additional grit removal. Compared to Grit Removal
Alternative 4, the finer grit particles sized 75-105 micron are not intended to be captured by the grit separators and
dewatering units and ultimately carryover to the downstream unit processes during high flow events.

Similar to Grit Removal Alternative 2, the grit washers will produce a drier product containing less organic material
ultimately reducing the volume of disposal content allowing for more efficient disposal and hauling operations.

The new grit pumps do not have any anticipated impact on other unit processes. This grit removal alternative does not
have any apparent negative impacts on other unit processes.
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9.4.11 Public Impact

The public impact for this grit removal alternative would be similar to Grit Removal Alternative 2.

9.4.12 Adaptability to Future Requirements

The improved grit removal performance of this grit removal alternative would capture more grit and reduce material
carryover to the downstream equipment such as the primary settling tanks. This alternative provides grit washing and
can meet future regulations to prevent organics in dewatered grit sent to landfills.

9.5  Grit Removal Alternative 4: Six Stacked Tray Grit
Removal Units with Six Severe-Duty Grit Pumps with
Six Hydrocyclones/Grit Washer Units

9.5.1 Description

This grit removal alternative was developed to provide most robust grit removal system. The stacked tray grit removal
units would replace the existing vortex grit separators on the grit deck. The stacked tray units provide better grit
removal performance than the existing system. The severe-duty grit pumps withstand abrasive grit slurries, requiring
less maintenance and longer equipment life. The grit washers meet the grit removal performance of the upstream grit
removal units and produce a more sustainable disposal product.

9.5.2 Concept Arrangement

The concept arrangement for this grit removal alternative would consist of six stacked tray units located outside on the
grit deck which extend to the basement similar to the existing grit separators. There would be three units on the east
side and three units on the west side. The three units on each side share a common influent and effluent channel. The
influent channels are two and a half to three feet wide located to the east and west ends of the grit deck and the
effluent channels would be relocated to the center of the grit deck. The two effluent channels are also two and a half to
three feet wide and feed to a common drop box to the basement. The resulting arrangement is shown in Figure 6 and
Figure 8 in Appendix E.

In the basement, the grit effluent drobox would have four new 30-inch primary influent lines to send flow to the primary
clarifiers located in the center of the grit pump room. Each 30-inch primary influent line has new 30-inch manual
butterfly valves, flow meters, and 30 inch electrically actuated butterfly valves. The four 30-inch lines would connect to
the existing 48-inch primary influent lines in the basement. The resulting arrangement is shown in Figure 7 in
Appendix E.

The severe-duty grit pumps would be located on the east and west ends of the grit pump room each in their own
gallery. A new equipment pad would be installed to provide adequate centerline suction elevation from the HeadCell
unit. New six-inch discharge piping would be installed to run through the basement of Building K through the Truck
Bay to the Cyclone Classifier Room. The plant effluent water piping would be modified to provide flushing water to the
grit pumps and HeadCell units. The resulting arrangement is shown in Figure 7 in Appendix E.

The grit washers would be in an expanded Cyclone Classifier Room on the finished floor with access platforms. The
room requires expansion to accommodate the additional units. The resulting arrangement is shown in Figure 17 in
Appendix E.

9.5.3 Operational Efficiency and Reliability

The operational efficiency and reliability of this grit removal alternative would be the best compared to all alternatives.
The stacked tray grit removal units provide the best grit removal performance, targeting ultra-fine grit particles and
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capturing an estimated additional 372,000 pounds of grit per year at average flow conditions. The severe-duty pumps
are robust units designed for extremely abrasive slurries. The pumps will be operated continuously to improve the
overall operation of the pumping system and are expected to have a long equipment life compared to the existing grit
pumps. The hydrocyclones and grit washers meet the grit removal performance of the upstream stacked tray grit
removal units and produce a more sustainable and drier disposal product compared to classifier units.

9.5.4 Process Resiliency

Like the existing system, this grit removal alternative would have at least one fully redundant stacked tray unit with a
dedicated grit pump and grit washer unit in standby mode while allowing the peak design flow to be treated. Three
stacked tray units can handle the peak flow; however, it is recommended to operate five of the six stacked tray units to
maintain adequate grit removal performance.

9.5.5 Sustainability

This grit removal alternative requires the most energy use and wash water due to the increased amount of equipment.
The wash water use is continuous for each unit in service and the power required for the wash water is anticipated to
be greater than the existing system. Each stacked tray grit removal unit requires 20 gpm of continuous water, and
each hydrocyclone/grit washer unit requires 22 gpm of continuous water.

However, the grit washer technology produces a more sustainable product than the grit classifier dewatering
technology. The severe-duty pumps are design to withstand abrasive material thus extending the life compared to
standard grit pumps. They would have the same size pump motor size with a greater pump efficiency resulting in a
more sustainable pump compared to Grit Removal Alternative 1. The sustainability for this alternative is expected to
be similar to Grit Removal Alternative 1.

9.5.6 Maintenance Requirements

The maintenance requirements for this grit removal alternative would be slightly more than the existing system due to
the increased amount of equipment. It is important to note that the stacked tray grit removal units have no moving
parts and the severe-duty grit pumps are anticipated to have less frequent maintenance requirements however they
require the most expensive parts. Similar to Grit Removal Alternative 2, the grit washers require routine maintenance
for agitator drive unit.

9.5.7 Safety

This grit removal alternative does not anticipate any additional safety concerns in relation to the existing system.

9.5.8 Constructability

The constructability for the stacked tray grit removal units is discussed in detail in Section 8.2.8. The new severe-duty
grit pumps would be installed at the same time as the grit separators. The grit pumps would be located on the east
and west ends of the basement in pump galleries.

The replacement of the existing dewatering equipment would consist of installing temporary dewatering equipment to
handle all dewatering needs. The existing units would be removed from service one set at a time by closing the
associated influent valve. Temporary grit slurry piping would be installed from the Truck Bay to the temporary grit
dewatering equipment located outside Building K. The temporary dewatering equipment would discharge to temporary
disposal containers outside for the duration of construction. During the time of construction, the general contractor
would be responsible of the temporary dewatering equipment and disposal of screenings.

Once the temporary dewatering equipment has been installed, the existing equipment platform and the south wall of
the Cyclone Classifier Room would be demolished and to remove the existing units and install the new units. The wall
will be extended further south from the Cyclone Classifier Room down to the Truck Bay to accommodate the new
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equipment. The newly extended south wall would have removable translucent panels for future ease of equipment
installation and removal.

9.5.9 Maintenance of Plant Operations

During construction of the HeadCell grit removal system, bypass piping would be utilized to temporarily bypass the grit
separators from the fine screen effluent channel to the grit effluent channel. Additionally, primary sludge degritting
technologies would be implemented downstream of the primary clarifiers to provide temporary grit removal. An
operator would be hired to maintain the temporary sludge degritting equipment for the duration of construction. It
should be noted that grit removal performance will be less than ideal during construction, however once three
HeadCell units and three severe-duty grit pumps are brought online, improved grit removal performance is anticipated.

During construction of the grit washers in the extended Cyclone Classifier Room, one grit dewatering unit would be
taken out of service at a time to reconnect the grit slurry lines to temporary piping and dewatering equipment. The
plant would need to be vigilant in maintaining the temporary units during the replacement period to ensure adequate
performance under average and peak flow conditions. During construction, the dewatering performance would be less
than ideal due to the reliance on temporary dewatering equipment.

9.5.10 Impact on Other Unit Processes

The stacked tray grit removal units would capture the most grit captured from the wastewater stream due to its
targeted grit performance of finer grit particles. The dewatering units match the grit removal performance of the grit
separators upstream and are expected to capture 95% of all incoming grit 75 micron and larger for disposal. This
would provide the most improved protection of equipment and downstream processes such as the primary settling
tanks, activated sludge process, and the solids handling system from abrasive wear and sedimentation.

Similar to Grit Removal Alternatives 2 and 3, the grit washers will produce a drier product containing less organic
material ultimately reducing the volume of disposal content allowing for more efficient disposal and hauling operations.

The new grit pumps do not have any anticipated impact on other unit processes. This grit removal alternative has the
greatest positive impact on other unit processes.

9.5.11 Public Impact

This grit removal alternative may have potential public impacts during construction. The public impact for this
alternative would be similar to Grit Removal Alternative 2.

9.5.12 Adaptability to Future Requirements

The improved grit removal performance of this grit removal alternative would capture more grit and reduce material
carryover to the downstream equipment such as the primary settling tanks. Additionally, this alternative provides grit
washing and can meet future regulations to prevent organics in dewatered grit sent to landfills.

9.6 Evaluation of Grit Removal Alternatives

As discussed in Section 4.1, GHD’s “Traffic Light” Decision Model was used as a tool to compare the non-cost
evaluation factors of the three alternatives as shown in Table 9-3.
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Table 9-3

Criteria

Equipment
Layout/Installation

Operational
Efficiency and
Reliability

Process Resiliency

Sustainability

Maintenance
Requirements

Safety

Alternative 1

Four Grit Separators,
Four Standard Grit
Pumps, Four

Hydrocyclone/Grit
Classifier Units

Matches existing
layout.

Possible minor
improvement in grit
removal performance,
standard pumps, and
standard dewatering
performance.

Redundancy similar to
existing system.

Less equipment to
power, 132 HP total to
power all equipment.
Less wash water
required. Worst grit
removal performance.
Grit classifier produces
wetter disposal product
containing more
organic content.

Average grit removal
performance results in
more maintenance on
downstream
equipment.

Similar to existing
system.
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Alternative 2

Four Grit Separators,
Six Standard Grit
Pumps, Four
Hydrocyclone/Grit
Washer Units

Matches grit separator
layout, more confined
grit pumping and
dewatering layout.

Possible minor
improvement in grit
removal performance,
standard redundant
pumps, and enhanced
dewatering
performance.

Enhanced pumping
redundancy.

Requires 136 HP total
to power all equipment.
Slightly more wash
water required than Alt.
1. Adequate grit
removal performance,
cleaner disposal
product than Alt.1 due
to grit washing.

Average grit removal
performance results in
more maintenance on
downstream
equipment.

No additional safety
concerns anticipated.

Alternative 3

Three Stacked Tray
Units, Two Grit
Separators, Five
Standard Grit Pumps
and Four
Hydrocyclone/Grit
Washer Units

Requires significant
modification of existing
structure; less
significant than Alt. 4.

Better grit removal
performance, standard
pumps, enhanced
dewatering
performance.

Grit separator and
pumping redundancy;
lack dewatering
redundancy.

Requires 162 HP total
to power all equipment.
Requires more wash
water than existing.
Better grit removal
performance than Alt 1
and 2. Cleaner disposal
product than Alt. 1 due
to grit washing.

Reduces maintenance
on downstream
equipment due to better
grit removal
performance.

No additional safety
concerns anticipated.

Alternative 4

Six Stacked Tray
Units, Six Severe-
Duty Grit Pumps, Six
Hydrocyclone/Grit
Washer Units

Retrofit layout difficult
to accommodate in
existing footprint.

Best grit removal
performance, robust
pumps, enhanced
dewatering
performance.

Grit separator and
dewatering
redundancy.

Most equipment in
service to power, 161
HP total to power all
equipment. Requires
most wash water. Best
grit removal
performance. Cleaner
disposal product than
Alt. 1 due to grit
washing.

Reduces maintenance
on downstream
equipment due to better
grit removal
performance.

No additional safety
concerns anticipated.
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Criteria

Constructability

Maintenance of
Plant Operations

Impact on Other
Unit Processes

Public Impact

Adaptability to
Future
Requirements

Summary

Alternative 1

Four Grit Separators,
Four Standard Grit

Pumps, Four

Hydrocyclone/Grit
Classifier Units

Can be easily
retrofitted.

Can operate three out
of four grit separators
during construction.
Requires temporary
dewatering equipment.

Possible minor
improvement in grit
removal performance.

Odorous disposal
product.

Adequate grit removal
performance and does
not provide future ability
for grit washing.

Alternative 2

Four Grit Separators,

Six Standard Grit
Pumps, Four
Hydrocyclone/Grit
Washer Units

Additional pumps
installed and washer
installation requires
complete removal of
existing platform.

Can operate three out
of four grit separators
during construction.
Requires temporary

dewatering equipment.

Possible minor
improvement in grit
removal performance.

Reduced odor in
disposal product.

Adequate grit removal
performance but
provides grit washing
for potential future
requirements.

Alternative 3

Three Stacked Tray
Units, Two Grit
Separators, Five
Standard Grit Pumps
and Four
Hydrocyclone/Grit
Washer Units

Requires building
modifications and
moderate construction
duration.

Can still operate half of
the grit separator
system. Requires
temporary grit
dewatering equipment
and bypass pumping.

Improved grit removal
performance at flows
over 60 MGD.

Reduced odor in
disposal product.

Equipment provides
improved grit removal
performance and
provides grit washing
for potential future
requirements.

CANH

Alternative 4

Six Stacked Tray
Units, Six Severe-
Duty Grit Pumps, Six
Hydrocyclone/Grit
Washer Units

Requires major building
modification and long
construction duration.

Requires temporary grit
removal and
dewatering methods.

Significant
improvement in grit
removal performance.

Reduced odor in
disposal product.

Equipment provides
improved grit removal
performance and
provides grit washing
for potential future
requirements.

Grit Removal Alternative 2 scored the highest in the Traffic Light Decision Model with the most green (desirable)
ratings and the fewest red (undesirable) ratings.
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9.7  Grit Removal Alternative Cost Analysis

Each grit removal alternative was provided a probable construction cost and life-cycle cost to be considered for
selection of the recommended grit removal alternative. Section 4.2 outlines the assumptions made based on normal
engineering practice. Table 9-4 summarizes the construction cost estimate and life cycle cost of each alternative.
Detailed OPCC estimates are included in Appendix H and detailed lifecycle cost calculations are included in Appendix
l.

These calculations assume that variable amounts of grit get washed downstream of the grit removal process and
impact other equipment. To account for this, this estimate assumes additional maintenance on downstream equipment
will be required and estimates the value of that maintenance as 1.5% of the capital cost for Grit Removal Alternatives
1 and 2 and 0.5% for Grit Removal Alternatives 3 and 4. The capital cost for the maintenance of the downstream unit
process equipment is assumed to be $20,000,000.

Table 9-4 Opinion of Probable Construction Cost and Life-Cycle Costs for the Grit Removal Alternatives
T et Aterives | Ateraives | Ateaves |
Construction Cost (-20% to +30% accuracy) $5,273,000 $5,988,000 $16,759,000 $30,994,000
Soft Costs (40%) * $2,109,000 $2,395,000 $6,704,000 $12,398,000
2021 Project Cost (without contingency) $7,382,000 $8,383,000 $23,463,000 $43,392,000
20-Yr O&M NPV $12,646,000 $12,316,000 $6,198,000 $6,778,000
Total $20,028,000 $20,699,000 $29,661,000 $50,170,000
Note:

1. Soft costs include project management, engineering, construction management, and project administration costs.

The Life Cycle Costs of the grit removal alternatives are presented in Figure 9-2 for comparison.
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Figure 9-2 Grit Removal Life Cycle Cost Comparison
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9.8 Recommended Grit Removal Alternative

GHD’s “Traffic Light” Decision Model was used as a tool to compare the non-cost factors for each grit removal
alternative. Grit Removal Alternative 2 scored the highest in the Traffic Light Decision Model. Grit Removal Alternative
2 has the most green (desirable) ratings and the fewest red (undesirable) ratings.

Following the evaluation of non-cost factors, capital and lifecycle cost estimates were developed for each grit removal
alternative. While Grit Removal Alternatives 1 and 2 had the lowest capital and lifecycle costs, these grit removal
alternatives had several undesirable ratings which impact operational efficiency, impact on other unit processes and
adaptability to future requirements and for these reasons, these grit removal alternatives were not preferred. The
capital and lifecycle cost of Grit Removal Alternative 4 was extremely high and therefore not recommended. Grit
Removal Alternative 3 had capital and lifecycle costs which were significantly higher than Grit Removal Alternatives 1
and 2, but only about half as much as Grit Removal Alternative 4.

Based on the “Traffic Light” Decision Model, capital and lifecycle costs, and O&M feedback on the developed grit
removal alternatives, AlexRenew’s Decision Model was then used to compare the two favorable grit removal
alternatives, Grit Removal Alternative 2 and Grit Removal Alternative 3. Grit Removal Alternative 3 scored the highest
in the AlexRenew Decision Model, indicating that the improved performance outweighs the increase in cost compared
to Grit Removal Alternative 2.

Grit Removal Alternative 3 is recommended following a holistic consideration of both the cost and non-cost evaluation
criteria. Based on the analysis results, the higher capital cost of this grit removal alternative appears to be justified by
the anticipated significant improvement in grit removal performance and reduction of grit carryover to downstream unit
processes and the solids handling system. This grit removal alternative will anticipate an additional grit capture of
372,000 pounds of grit per year at design average flow conditions. This grit removal alternative has an estimated
AACE Class 3 project cost escalated to mid-point of construction (2025) of $25,879,000 (-20% to +30% range of
accuracy).

Grit Removal Alternative 3 includes:

— Replacement of the four existing PISTA vortex grit separators with three stacked tray grit removal units and two
enhanced PISTA vortex grit separators with the V-Force Baffle

— Replacement of the existing influent and effluent gates

— Installation of five standard grit pumps and equipment pads

— Installation of four hydrocyclone/grit washer units

—  Construction of new dewatering equipment access stairs and platform

— Installation of new grit piping using abrasion resistant materials

— Installation of new W3 piping

— Investigate plumbing system and determine if demolition of existing floor drains and installation of new sediment
buckets is required

—  Modifications to existing electrical, HVAC, and odor control systems to accommodate the new/replaced
equipment

Grit Removal Alternative 3 provides the following benefits to AlexRenew that align with the Strategic Outcomes of

AlexRenew’s 2040 Vision Statement:

—  Operational Excellence

e Ensures robust environmental compliance by improving grit removal efficiency, implementing robust
pumping applications, and producing a cleaner grit disposal waste product.

—  Adaptive Culture

e Increases the efficiency of the grit removal process and improves process reliability for the grit removal
system and downstream treatment processes by reducing the grit carryover.

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades 140



Watershed Stewardship

e Does not significantly increase energy use at the facility, while decreasing greenhouse gas emissions by
washing and producing a material with less organic matter and moisture content prior to off-site hauling.

Public Trust

e Does not have any negative impacts on the surrounding community and decreases the potential of odors
associated with the process.

Financial Resilience

e  This grit removal alternative has the lowest capital and lifecycle costs which meet the performance objectives
for this facility.

10. Fine Screening and Grit Loading Evaluation

Four screening and grit loading alternatives were developed for evaluation:

Fine Screening and Grit Loading Alternative 1: Redundant Screw Conveyor Layout with Combined Material
Disposal to Trailers with CCTV and Other Optimizations

Fine Screening and Grit Loading Alternative 2: Separated Fine Screenings and Grit Screw Conveyor Layout with
One Roll-Off Container per Truck Bay on an Automated Rail System

Fine Screening and Grit Loading Alternative 3: Separated Fine Screenings and Grit Screw Conveyor Layout with
Two Self-Leveling Roll-Off Containers Per Truck Bay

Fine Screening and Grit Loading Alternative 4: Simplified Fine Screenings Screw Conveyor Layout with Direct
Washer Discharge to Two Roll-Off Containers Per Truck Bay

10.1 Basis of Design

The Level of Service Goals presented in Table 10-1 were selected as the Basis of Design Criteria for the grit removal
system upgrade.

Table 10-1 Level of Service Goals for Fine screenings and Grit Loading Basis of Design Criteria
Minimum flow 20 MGD
Design average daily flow 54 MGD
Design peak hourly flow 120 MGD
Average fine screenings yield * 7.5 cfimg
Peaking factor 2 5
Fine screenings bulk density 3 55 Ib/cf
Average fine screenings quantity after washer/compactor 156 cf/d
Peak fine screenings quantity after washer/compactor 780 cf/d
Average Grit yield 4 5 cf/mg
Peaking factor ® 15
Wet grit bulk density © 90 lb/cf
Washed grit bulk density 7 125 Ib/cf
Average grit quantity 270 cfid
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Peak grit quantity 9,000 cf/d
Materials of construction Type 316 SS troughs; UHMWP liners (where applicable),
Hardened steel shafts
Odor control Cover all equipment and channels; connect to existing odor
control system
Maintenance improvement Ease of maintenance access to critical components
Notes:

Average fine screenings quantities removed for fine screen with 0.25” opening per WEF MOP 8 (6th Ed.) page 11-7.
Assumed a peaking factor of 5.0.

Average fine screenings bulk density per WEF MOP 8 (6" Ed.) page 11-8.

Average grit quantities removed per WEF MOP 8 (6th Ed.) pages 11-51.

Assumed a peaking factor of 15.0.

Average grit bulk density per WEF MOP 8 (6" Ed.) page 11-51.

Bulk density of washed grit per Huber Technology, Inc.

NoorwdbE

It is anticipated that approximately 11,000 pounds of dewatered fine screenings and 7,300 pounds of dewatered grit
will need to be disposed per day at the design average influent flow of 54 MGD at rated facility design capacity. This
corresponds to the recommended Grit Removal Alternative 3 as outlined in Section 9.8.

10.2 Overview of Fine Screenings and Grit Conveyance
Loading and Hauling Systems

10.2.1 Introduction

Dewatered screening and grit are currently loaded into 40 CY open top trailers and hauled by Synagro to Covanta. As
part of this planning effort, GHD has considered loading alternatives in which fine screenings and grit would continue
to be loaded together into the same container, as well as alternatives in which fine screenings and grit would be
loaded into separate containers. Three different types of hauling containers were considered as shown in Table 10-2.

Table 10-2 Virginia Hauling Weight Limits Based on Disposal Container

Equipment Type Legal Gross Truck Tare (Ibs) Container (Ibs) Container + Available
Weight (Ibs) Truck Tare (Ibs) Capacity of
Material (Ibs)

40 CY Trailer 78,000 ! - - 32,000t 46,000
20 CY Roll-Off 64,000 ! 32,0001 6,500 2 38,500 25,500
Container
20 CY Self-Leveling 64,000 ! 32,0001 7,900 2 39,900 24,100
Roll-Off Container

Notes:

1. Information provided by Synagro.
2. Information provided by Schwing Bioset, Inc for a 20 CY container.

10.2.2 40 CY Open Top Trailers

Table 10-3 presents the hauling frequency at design conditions for 40 CY open bed trailers.
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Table 10-3 Trailer Hauling Operations at Design Conditions

Average Flow Conditions Material Disposed Time to Fill One Trailer Hauls Per Year
(Ib/day) (CEVS))

Fine Screenings Only 11,095 4.15
Grit Only 7,310 6.29 59
Combined Fine Screenings and Grit 18,406 2.50 147

10.2.3 20 CY Open Top Roll-Off Containers

20 CY roll-off containers have lower capacity than 40 CY trailers and thus require more frequent hauling. Table 10-4
presents the hauling frequency at design conditions for 20 CY roll-off containers.

Table 10-4 Roll-Off Container Hauling Operations at Design Conditions
(Ib/day) (CEVR))
Fine Screenings Only 11,095 2.30 159
Grit Only 7,310 3.49 105
Combined Fine Screenings and Grit 18,406 1.39 264

10.2.4 20 CY Covered Self-Leveling Roll-Off Containers

Table 10-5 presents the hauling frequency at design conditions for 20 CY self-leveling roll-off containers.

Table 10-5 Self-Leveling Roll-Off Container Hauling Operations at Design Conditions
(Ib/day) (CEVR))
Fine Screenings Only 11,095 2.17
Grit Only 7,310 3.30 111
Combined Fine Screenings and Grit 18,406 1.31 279

10.3 Fine Screening and Grit Loading Alternative 1:
Redundant Screw Conveyor Layout with Combined
Material Disposal to Trailers with CCTV and Other
Optimizations

10.3.1 Description

This loading alternative was developed to provide a fully redundant screw conveyor layout, similar to the existing
conveyance system, while providing improved monitoring technology and permanent access platform to manually
level the fine screenings and grit piles in the open bed trailers. This loading alternative also allows fine screenings and
grit to be disposed together or separately, similar to the existing system.

Fine screenings would be transported from the washer/compactor discharge, through the wall openings in the
Screenings Room to the Cyclone Classifier Room via two 3 HP shaftless screw conveyors. Grit would discharge from
the associated dewatering equipment to the designated 15 HP shafted screw conveyor. The material would combine
at the two 15 HP transfer shafted screw conveyors to transport material to either truck loading screw conveyor. The 15
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HP truck loading shafted screw conveyors would accept material from either transfer conveyor then discharge material
through the floor to the trailers in the Truck Bay. Each truck loading conveyor will have four discharge points to each
trailer to optimize even loading.

Combined grit and fine screenings would be loaded into 38-foot-long trailers located in the Truck Bay below the
Cyclone Classifier Room. This would allow for both trailers to utilize all four discharge points to collect material.
Additionally closed-circuit television (CCTV) technologies would be installed in the Truck Bay for to reduce the
frequency of leveling the piles and optimize loading. Cameras would be installed in each Truck Bay to view the interior
of the trailer to improve visual of the piles and allow for AlexRenew to inspect the trailers prior to leveling them. A
permanent access platform would be installed between the two Truck Bays to improve maintenance access and
provide safer means of manually leveling the piles. Continued trailer rental and hauling would be utilized through
Synagro with this alternative.

Note a similar configuration with four roll-off containers could be implemented for this loading alternative.

10.3.2 Concept Arrangement

The concept arrangement for this loading alternative would be similar to the existing system. The new screw
conveyors would be in the Cyclone Classifier Room of Building K and one trailer would be in each the east and west
sides of the Truck Bay. The resulting arrangement is shown in Figure 3 and Figure 7 in Appendix F.

This loading alternative includes two 38-foot-long trailers onsite to effectively load the trailers utilizing all discharge
points. Additionally, new dock bumpers and guide rails in the Truck Bay would be installed to back the trailers up far
enough to utilize all discharge points and allow for the trailers to be positioned correctly. A permanent access platform
between the two bays would be implemented to provide access to manually level the piles. The resulting arrangement
is shown in Figure 3 in Appendix F.

10.3.3 Operational Efficiency and Reliability

Upgrading to larger screw conveyors to handle peak loads of fine screenings and grit will improve the overall
operational efficiency and reliability of this loading alternative. Larger motor drives and larger screws will reduce the
likelihood of overwhelming the units and prevent material build up. The fully redundant conveyor layout allows for the
screw conveyors to discharge fine screenings and grit in separate or together mode, similar to the existing conveyor
layout.

Each trailer would have four loading points for even material loading. All four loading gates would be properly located
above the trailers for full operation of all discharge points. The addition of CCTV monitoring technology would allow
operators to visually inspect the piles and open another discharge gate without having to use the portable stair to
access the top of the trailer. Manual leveling of the piles would still be required, however a permanent platform will be
installed to provide improved and safer access.

Similar to the hauling operations presently, one trailer would be hauled from the site at once carrying a maximum of
46,000 pounds of material. The trailers require the least number of hauls per year based on the legal hauling weight
restrictions presented in Table 10-3. Combined material loading of screening sand grit would result in approximately
108 hauls per year as presented in Table 10-4.

10.3.4 Process Resiliency

Like the existing system, this loading alternative would maintain a reversible transfer screw conveyor to allow fine
screenings and grit to be combined or separated in each Truck Bay. The reversing transfer conveyor allows the
material to be sent to either Truck Bay, together or separated. The fine screenings and grit screw conveyors will each
have two discharge points to each of the two transfer conveyors. Each transfer screw conveyor will have four
discharge points, two at each end, with the last one always open to prevent accumulation. The truck loading screw
conveyors will have four discharge points to each trailer in the Truck Bay below.
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Each trailer would be filled one at time, similar to the operations presently. Once one trailer is full, it will be removed
from service and hauled for disposal and the trailer in the other Truck Bay would be placed into service.

10.3.5 Sustainability

All eight screw conveyors will have larger drive units requiring more energy use for operation. Additional power
requirements are needed to support the CCTV technology in the Truck Bay. The power required for this loading
alternative is anticipated to be more than the existing system and is the most compared to all alternatives.

However, this loading alternative requires the least amount of hauling trips per year which will reduce greenhouse gas
emissions for waste transport.

10.3.6 Maintenance Requirements

The maintenance requirements for this loading alternative would be similar to the existing system. The larger screw
conveyors require a larger footprint within the Cyclone Classifier Room. Access to dewatering equipment and screw
conveyors would be more difficult due to the confined layout. Additionally, this loading alternative would require
multiple discharge ports and gates to discharge fine screenings and grit to the transfer conveyors and combined
material from the truck loading conveyor to the trailers.

10.3.7 Safety

The overall safety would be an improvement to the existing system. The multi-port discharge chute configuration
would create more evenly distributed piles within the trailer and ultimately reduce the operator attention needed to
manually level the piles. The additional CCTV technology allows for the operators to visually inspect the inside of the
trailers before having to manually level the piles. The piles can be accessed via the new permanent platform between
the Truck Bays.

10.3.8 Constructability

The replacement of the existing grit and grit and fine screenings combined conveyor equipment with new screw
conveyors would occur at the same time as the replacement of the grit dewatering equipment. During this period, the
contractor would provide and operate temporary grit dewatering outside of Building K.

The replacement of the existing screening only conveyors would need to be done one half at a time so that half of the
system capacity could be maintained in service at all times. Work in the Truck Bay would therefore also have to be
sequences one half at a time.

10.3.9 Maintenance of Plant Operations

As noted above, temporary grit dewatering would be required throughout the construction. The contractor would be
responsible for the maintenance and operation of the temporary dewatering system. Only half of the screening
conveyor system would be able to be online at once. However, without dewatered grit going into the same conveyor,
it is anticipated that one transfer and loadout conveyor can handle the entire normal fine screenings loading to a single
trailer. During storm events, manual handling of fine screenings may be required in extreme situations.

10.3.10 Impact on Other Unit Processes

Temporary short-term disruptions of screening and grit loading will occur during construction of these improvements.
Contract documents would need to be written to limit allowable shutdown periods and under what circumstances (low
flow) they can occur.
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10.3.11 Public Impact

This loading alternative requires the lowest number of hauling trips for fine screenings and grit due to the larger size of
the trailers, and therefore would have the least public impacts from truck traffic.

10.3.12 Adaptability to Future Requirements

The fine screenings and grit loads can be combined or separated allowing for flexibility for potential future
requirements.

10.4 Fine Screening and Grit Loading Alternative 2:
Separated Fine Screenings and Grit Screw Conveyor
Layout with One Roll-Off Container per Truck Bay on
an Automated Rail System

10.4.1 Description

This loading alternative was developed to provide improved operation of the fine screenings and grit conveyance
system and eliminate the need to manually level piles in the disposal containers. This alternative conveys and
discharges the fine screenings and grit separately, to either Truck Bay, ultimately eliminating the need for combined
material conveyors and reducing the points of failure in the conveyance system. Fine screenings and grit could be
disposed of in the same container, however they would each have dedicated conveyors to transport the material.
Additionally, the automated rail system used to collect fine screenings and grit in the roll-off containers would reduce
operator labor required to level the piles.

Fine screenings would be transported from the washer/compactor discharge, through the wall openings in the
Screenings Room to the Cyclone Classifier Room via two 3 HP shaftless screening screw conveyors. The fine
screenings screw conveyors would discharge onto two 3 HP shaftless fine screenings transfer conveyors to the east
and west sides of the Cyclone Classifier Room. The material would then discharge onto two 3 HP shaftless fine
screenings loading conveyors. The fine screenings loading conveyors would each have one discharge point to load
material into either roll-off container located in the Truck Bay below. Grit would discharge from the associated
dewatering equipment in the Cyclone Classifier Room to two 15 HP shafted grit screw conveyors. The grit screw
conveyors would each have one discharge point to load material into either roll-off container located in the Truck Bay.

10.4.2 Concept Arrangement

The concept arrangement for this loading alternative would have the same number of conveyors as the existing
system however, the units are shorter, easier to access, and with less discharge points and gates. Additionally, fine
screenings and grit would be conveyed and disposed of separately to either Truck Bay. The new screw conveyors
would be in the Cyclone Classifier Room of Building K and two roll-off containers would be in the east and west sides
of the Truck Bay. The resulting arrangement is shown in Figure 6, Figure 8, and Figure 9 in Appendix F.

This loading alternative would consist of one roll-off container on an automated chain drive rail system for even
distribution of material per Truck Bay. The automated rail operation would move the container from the north most end
of the Truck Bay to the south towards the roll up doors based on the material level in the container.

Figure 10-1 shows an example installation of a two-bay arrangement with the roll-off containers in different positions,
similar to what is recommended.

GHD | Alexandria Renew Enterprises | 11217618 | AlexRenew WRRF Preliminary/Primary System Upgrades 146



Figure 10-1 Example Automated Rail System Installation (Courtesy D.R. Cordell, Dumpster-Veyor System)

10.4.3 Operational Efficiency and Reliability

Shorter screw conveyors and larger drive units to handle the separated fine screenings and grit load will reduce the
likelihood of overwhelming the conveyors and improve operations at average and peak flows. The grit conveyors are
required in exchange for central loading and leveling of the material via roll-off containers on an automated rail
system. There would be one central discharge point in each Truck Bay for fine screenings and grit. The material would
be conveyed to the central discharge port and drop to the roll-off container below.

The operational efficiency and reliability of the automated rail system to load the roll-off containers would be an
improvement to Loading Alternative 1. The system can be automated using level sensors to move the container to
evenly distribute the pile and avoid the need for operators to have to hand rake the material to level it. Load cells can
be added to the carrier drive system, if desired, to indicate the total weight of material in the roll-off container.

10.4.4 Process Resiliency
Two parallel fine screenings transfer and loading conveyors have full redundancy.

Dewatered grit from two washer units discharges into each of two grit loading conveyors, so that the half the system
grit loading capacity is maintained with one conveyor out of service.

10.4.5 Sustainability

The power required for this loading alternative is less than Loading Alternatives 1 and 3. However, this alternative
requires about double the number of hauling trips per year compared to Loading Alternative 1.

10.4.6 Maintenance Requirements

Maintenance requirements for this loading alternative would be expected to be less than Loading Alternative 1 due to
shorter, dedicated fine screenings and dedicated grit conveyors with less knife gates and discharge points. Dedicated
conveyors for fine screenings and grit require a smaller footprint within the Cyclone Classifier Room. Access to
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dewatering equipment and screw conveyors would be improved. The chain drive system of the automated rail would
require periodic maintenance to ensure the system is operating correctly.

10.4.7 Safety

The safety concerns regarding access to equipment for routine maintenance would be an improvement compared to
Loading Alternative 1. Shortening the grit conveyors creates more space to access the dewatering equipment and fine
screenings screw conveyors. The automated rail system has a warning alarm to alert nearby operators prior to
container movement. The moving containers eliminate operator labor needed to manually level the piles in the
containers and the lower height of the roll-off containers mean that a portable stairway would no longer be needed to
see into the containers.

10.4.8 Constructability

The constructability for this loading alternative would be similar to Loading Alternative 1. Modifications to the Truck
Bay floor are required to accommodate the automated rail system, however, this can be done one bay at a time in
coordination with the replacement of the truck loading conveyors above.

10.4.9 Maintenance of Plant Operations

The maintenance of plant operations for this loading alternative would be similar to Loading Alternative 1.

10.4.10 Impact on O