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MUNICIPALITY OF CUMBERLAND
REQUEST FOR PROPOSALS
HEADWORKS UPGRADE DETAILED DESIGN AND TENDER

INTRODUCTION

The Municipality of Cumberland (Municipality) is requesting proposals from qualified firms, to
carry out engineering design for the preparation of construction drawings, tender document
preparation, and contractor selection, for upgraded influent screening equipment and rock trap
for the Wastewater Treatment Facility in Springhill, NS.

This Request for Proposal (RFP) and any supporting documents supplied with it define both
the form and content required of your proposal. We urge you to structure your response in
accordance with the terms of this RFP. It will be by these criteria that we will determine
whether a Proposal is complete, appropriate and competitive. Proposals that do not conform
to these terms and conditions may be given lesser weight than others or may be rejected.

This document is not intended to limit the content of your Proposal, but rather, to provide a
common framework for the Municipality to assess each Proposal in a professional manner in a
demonstrably fair process. You may provide unsolicited information if you consider it to be
relevant.

Proposal packages may be subject to disclosure under Part XX of the Nova Scotia Municipal
Government Act. By submitting a Proposal, the Proponent agrees to the appropriate
disclosure of the information supplied, subject to the provisions of the governing law. The
Municipality cannot guarantee the confidentiality of the complete content of any Proposal
after the procurement has been awarded to the successful Proponent.
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SECTION 1 - TERMS AND CONDITIONS

SUBMISSION OF PROPOSALS

The following is to be used in the preparation and submission of a proposal to provide the
necessary engineering, cost estimation, and tender documentation preparation for the
Headworks Upgrade Detailed Design and Tender.

1. Completed vendor proposals and other correspondence should be submitted to:

MUNICIPALITY OF CUMBERLAND
UPPER NAPPAN SERVICE CENTRE
1395 BLAIR LAKE ROAD

UPPER NAPPAN, NS

B4H 3Y4

ATTENTION:  Mr. JUSTIN WAUGH-CRESS, P. Eng.
DIRECTOR, ENGINEERING AND OPERATIONS

Any proposals submitted by fax or telephone will not be accepted under any circumstances.

2. Proposals may be submitted electronically, in a PDF document, to the below email. It is
the responsibility of the vendor to confirm receipt of their proposal by the Municipality.
This email address is for document submission only.

procurement@cumberlandcounty.ns.ca

The vendor agrees that the electronic signatures of the vendor on this document is
intended to have the same force and effective as manual/original signatures. Delivery of
an executed copy of a proposal by electronic means permitted in this request for
proposals constitutes valid and effective delivery.

3. Proposals submitted as hard copies must be submitted in a sealed envelope clearly
marked “RFP-MCC-2422 HEADWORKS UPGRADE DETAILED DESIGN AND TENDER. -
Springhill, NS”.

4. Please provide three (3) copies of your proposal.
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5. Closing Time and Date:
Proposals are due and will not be accepted any later than 2:00 pm local time on

Tuesday, September 10, 2024.
6. Late proposals will not be accepted and will be returned unopened.
7. Proposals must be submitted on firm letterhead duly signed by an authorized person.

8. Proposals will be opened on Tuesday, September 10, 2024 at the Upper Nappan Service
Centre, 1395 Blair Lake Road, Upper Nappan, NS, immediately following closing at 2:00
pm local time. The opening of proposals at that time is to record receipt of them.
Details of the submissions will not be publicly disclosed at that time.

The opening of proposals will not be open to the public.

9. Terms and Conditions
The terms and conditions of the “HEADWORKS UPGRADE DETAILED DESIGN AND
TENDER” proposal submitted by you are to remain firm and irrevocable for sixty days
from the proposed closing date, and if you receive our letter of acceptance, become
part of the contract with the Municipality, expiring at the completion of the tender
phase of the project. This time period for review and acceptance is necessary to permit
Municipal Council review and approval of the proposal. Proposal costs must remain
effective during this Municipal Council approval period, which can extend to up to 60
calendar days.

PROPOSAL REGULATIONS

1. Submission of a Proposal indicates acceptance by the submitter of all the conditions
contained in this RFP unless otherwise clearly and specifically noted in the Proposal
submitted.

2. Municipality’s Right to Reject

The Municipality of Cumberland reserves the right, without prejudice,
e to accept any Proposal,
e toreject any or all Proposals,
e to not be obligated to accept the lowest Proposal,
e toaccept any Proposal that it considers to be in its best interests.
e to waive formality, informality or technicality in any Proposal.
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e toreject any proposal that it feels incapable of providing the necessary resources
to perform the work in a satisfactory manner.

Proponents may be required to demonstrate financial stability, authorization to provide
the services being acquired, and/or regulatory agency approval or registration as
needed or otherwise clarify the Proponent’s capability to satisfy the invitation
requirements.

3. No adjustments will be allowed to any submitted Proposals. Proposals, may however,
be withdrawn by written request prior to the proposal submission closing date and
time.

4. late proposals will be rejected.

5. The submitter must be prepared to include in the contract for services any oral or
written representations, undertakings or guarantees that are made prior to the final
agreement, including the entire response to this RFP, or parts thereof.

6. Proposals not completed in permanent, unalterable form of print will be rejected.

7. The Municipality of Cumberland shall pay no fee to any firm for the preparation and
delivery of its Proposal in response to the Municipality’s RFP. The Municipality will not
be responsible for any costs, expenses, losses, damages or liability incurred by the
Proponent as a result of, or arising out of data/information collection, the submission of
any proposal, or due to the Municipality not accepting or rejecting any proposal.

8. In case of any disputes over the completeness, accuracy and/or interpretation of this
RFP, the versions of such documents held by the Municipality will be considered correct.
Information, offers, commitments or instruction obtained by any source other than the
Municipality of Cumberland will not be binding on the Municipality.

9. |Inquiries regarding this request for proposals can be directed to:

Shelby Hum

Procurement Officer

Phone: 902-667-3204
shelbyhum(@cumberlandcounty.ns.ca

Enquiries and responses given may be recorded and may be distributed to all other
Proponents as an Addendum. No responses shall be binding on the Municipality unless
made in writing. All enquiries regarding the interpretation of these Terms and
Conditions, general procurement policy or procedures must be made to the
Municipality.
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10. It is recommended that all parties interested in responding to this RFP, provide their name
and contact information to Shelby Hum by email at shelbyhum@cumberlandcounty.ns.ca to
ensure the receipt of any addendums or other information relative to this RFP prior to the closing
date. Itis however, the responsibility of all respondents to check the Municipality of Cumberland
web site (www.cumberlandcounty.ns.ca) and the Nova Scotia provincial procurement website on a
regular basis for any addendums or information releases for this RFP.

11. No addendums or other relevant information related to the RFP will be issued within three
(3) business days of the RFP closing date and time of 2:00 PM Local Time Tuesday,
September 10, 2024.

12. It is mandatory that all submitted proposals comply with Section 3 — PROPOSAL
REQUIREMENTS.
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SECTION 2 — SCOPE OF WORK

1. Background

The Springhill Wastewater Treatment Plant has been in operation since 1995, with much of
its original equipment still in operation. During rain events and snow melt, the plant receives
higher flows than it is capable of screening, resulting in raw sewage being discharged to
Coalmine Brook. In November of 2022, staff received a directive from Nova Scotia
Environment and Climate Change to engage with a consultant to investigate options for
screening of these bypass and overflow events. CBCL was hired to assess flow conditions and
make recommendations for screening equipment. As a result of this process, it was
determined that as an alternative to adding additional equipment to screen the bypass
flows, it would be more feasible to replace the existing screening equipment with a more
capable modern system.

Another Directive requirement, and an important component to ensure proper function of
the screening equipment, is the addition of a concrete settling channel upstream of the
treatment plant. This will be designed to capture grit and rocks larger than 6mm diameter
which could cause equipment damage and result in plant flooding.

The purpose of this RFP is to invite interested proponents to provide proposals for detailed
design and tender of replacement screening equipment and influent rock trap.

2. Project Area
The project location is 220 Lagoon Road, Springhill N.S., as shown on Map No. 1.

The settling channel is to be located outside the facility in the adjacent field, while the
screening equipment will be located inside the building.

3. Existing Equipment

The existing headworks consists of two screening channels: primary and bypass. The
primary channel contains a mechanically raked bar screen. This is further detailed in the
attached CBCL Memo.

4. Main Project Components

The proposed project components would include:
e Removal of existing screening equipment.

e Re-alignment of concrete channels to facilitate installation of new
equipment.

e |[nstallation and commissioning of new screening equipment.
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e Installation of a concrete settling channel adjacent to the facility.

e Installation of a 900 mm bypass line to divert inflow past the treatment plant
to the treatment lagoon.

5. Proposal Scope and Deliverables

The consultant is expected to include within their proposals the estimated costs and
time to:

e Review existing information and host kick-off meeting to discuss preferred
design options with the Municipality.

e Complete engineering design services for detailed design for the proposed
upgrades.

e Obtain approval for the project from Nova Scotia Environment.

e Prepare tender documents and “issued for tender” drawings based on final
approved engineering design.

e Receive and respond to Contractor questions during tender period.
Issue Addenda as necessary.

e Receive, open and conduct an evaluation of the submitted tender documents
and provide a recommendation for award.

e Prepare Issue for Construction drawing set.

e Conduct project kick-off meeting with Municipality and the Contractor.

e Conduct on-site inspection as necessary to confirm work conforms to design.
Assume six (6) inspections.

e Prepare record drawings.

e Other project components as consultant deems necessary to complete the
upgrade project.

As a guide to creating this overall schedule, the Municipality requires that the tender be
ready for release by October 15, 2024.

6. Information Available
1. Springhill Wastewater Treatment Facility Record Drawings

2. CBCL Springhill WWTP Overflow Bypass Screening Options Memo

August 27, 2024 8|Page



The consultant should provide a project schedule as part of their proposal. This would
include the consultants design and engineering time, tending preparation, submission,
receipt and review time periods, and the estimated earliest start of construction.

7. COST ESTIMATE:

The consultant is permitted to present their anticipated costs to complete the work
identified in this RFP in whatever fashion they wish to address the proposal
requirements. Cost estimates must include hourly rates and anticipated level of effort
for identified staff.

Please indicate in your proposal cost estimate if any administration, travel or other
costs are subject to a mark-up, and if so, what the mark-up percentage is.

8. Units

Units used in the engineering design and all other documentation relating to the project
are to be metric. All drawings must use NAD83 CSRS98 UTM Zone 20 N coordinate
system.

9. Site Visit

It is recommended that prior to any proposal preparation and submission interested
proponents make a site visit to the Springhill Wastwater Treatment Facility. With
advance notice, a Municipal representative can be available to conduct a site tour,
answer questions and provide other project related information.

To schedule a site visit, please contact Andrew Thomas at (902) 664-1083 or by email at
athomas@cumberlandcounty.ns.ca.
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SECTION 3 — PROPOSAL REQUIREMENTS

Please provide the information requested below in the proposal submission. Please be brief
and concise in your response.

1. The Consulting Team and References

e Provide a general description of your firm.

e Indicate the consulting team to be assigned to the work including the names of
any sub-consultants or partners that would be utilized.

e Detail the extent of the team’s relevant experience.

e Please list your major municipal clients and references that would relate to this
project.

2. Methodology and Approach

e OQutline the methodology and approach to this study and the general steps in the
design process.

e Explain how you would plan to produce each of the key deliverables in the work
scope.

3. Project Work Plan and Schedule

e Provide a detailed plan for completing the detailed design and tender package,
with a schedule that will meet the reporting date identified above.

e |dentify any key progress meetings or conference calls required during the study
process.

e |dentify activities by consultant and time spent on each major component of the
work plan.

4. Project Fees

The proposal should provide a breakdown of consulting fees and estimated expenses
that will conform to the Work Plan. Proponents should assume that construction will
take place during the 2024 construction season. Full time construction supervision is
not required for this project, site inspections at critical junctures, answering
Contractor/Owner questions, progress claim review, and virtual attendance at project
meetings. Proponents will assume 6 site inspections and provide a lump sum cost per
additional inspections.

In addition, please provide any specific invoicing conditions or requirements that impact
the overall costing for the study.
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5. Evaluation Criteria
Each response to this Request for Proposal will be evaluated by the Municipality to
determine the degree to which it responds to the requirements as set out. Because this
is a Request for Proposal, other factors in addition to price will be considered when
submissions are evaluated. Factors to be considered are as follows:

Criteria Weighting
Qualifications, References of the Consulting team 30%
Methodology and Approach 20%
Work Plan and Schedule 20%
Cost 30%

6. Termination

In the event that the Respondent fails to comply with any of the terms and conditions
set forth in this document, the Respondent will be notified in writing and will be given
fifteen days to comply with the violated sections. At the expiration of the stated period
of time, if the Respondent has not complied with same, to the satisfaction of the
Municipality, the Contract will be terminated. Any termination of the contract by the
Municipality as aforesaid shall be without prejudice to any other rights or remedies the
Municipality may have.

7. General
Provide any other information and/or comments which you feel are appropriate for the

Municipality to consider in making its decision. Response to this RFP should not exceed ten
(10) pages, excluding appendices.
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Springhill WWTP Overflow Bypass Screening 230825.00

December 6, 2023

Identification/Evaluation of Screening Options

A. Thomas

D. Trudel, P.Eng.

J. Waugh-Cress, P.Eng.

The Springhill Wastewater Treatment Plant (WWTP), located approximately 3 kms west of the
community (off Highway 2), was commissioned in the fall of 1995. The WWTP has a nominal
capacity of 10,000 m*/d (10 ML/d). The facility consists of influent screening, four cell aerated
lagoon, sand filters, and Ultraviolet (UV) disinfection. The process building houses the enclosed
headworks, blowers, sand filters, UV disinfection, and operator amenities. A flow control/splitting
chamber is located adjacent the process building.

Operations staff report that during peak flow conditions influent wastewater overtops the weir in
the flow control/splitting chamber and is discharged directly to Coal Mine Brook. This has resulted

in a Directive from Nova Scotia Environment and Climate Change requesting that the Municipality
investigate screening options for the overflow (bypass) to the brook.

Table 1 summarizes the design hydraulic capacity of the WWTP.

Table 1: Summary of the Design Hydraulic Capacity

Average Dry Weather Flow (ADWF) 3,560 m*/d
Average Daily Flow (ADF) 4,090 m3/d
Peak Daily Flow (PDF) 16,400 m3/d
Peak Hourly Flow (PHF) 37,100 m3/d
Peak Instantaneous Flow (PIF) 122,310 m3/d

Historical flowrates (SCADA data) were obtained from operations staff for 2022. A 230 mm (9")
Montana flume (913 m3/h capacity) is located downstream the screen. Results are summarized in
Figure 1. Average Daily Flow (ADF) for this period was approximately 5,100 m3/d. For comparison
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purposes, the 91 percentile of results (10,008 m3/d) is approximately equal to the nominal plant
capacity.

Influent Daily Flow
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Figure 1: Influent Daily Flow (2022)

Peak Daily Flow for this period was approximately 21,400 m3/d. The next highest daily flow
observed was approximately 18,460 m3/d. For comparison purposes, the 99" percentile was
approximately 15,350 m3/d which results in a PDF to ADF ratio of approximately 3.00. Maximum
Monthly Flow (MMF) ranged from approximately 4,870 m3/d (August) to 21,400 m?/d (April).

As anticipated, Peak Hourly Flow (PHF) is approximately 900 m3/h which is roughly equal to the
flume capacity. For reference, approx. 0.75% of the hourly flows were more than 750 m*/h.
Approximately 0.50% more than 800 m3/h. Hourly flow data for the months of April, May, and
September appears to be limited.
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Existing Arrangement

The existing headworks consists of two screening channels: primary and bypass. The primary
channel contains a mechanically raked bar screen. The unit has a reported capacity of
approximately 16,400 m3/d. Bar spacing is 19 mm (3/4"). At the time of site visit, the mechanical
rake was not operational. Operations staff report that the bar screen blinds off during peak flow
events (first flush in trunk sewer) which can result in an over torque condition (protective shut
down). The unit is reaching the end of its useful life and is due for replacement. The bypass
channel is provided with a manually raked bar screen. Bar spacing is 32 mm (1 %”).

Figure 2: Existing Mechanically Raked Bar Screen (Arm Removed)

The primary screening channel is approximately 1,200 mm (4') deep, 900 mm (3') wide ahead of
the screen, and 600 mm (2) wide at the screen. Water level downstream of the screen is
controlled by the Montana flume. The bypass channel is 760 mm (2'-6") wide from start to finish. A
790 mm (2'-8") long overflow weir connects the primary to the bypass channel.

Design Criteria
Typically, capacity is provided for the peak hourly flow arriving at the facility. Table 2 summarizes
the screen design parameters.
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Table 2: Summary of Screen Design Parameters

Application Municipal Wastewater (Aerated Lagoon)
Maximum Flow 37,100 m*d

Screen Opening Size 6 mm

Materials 304 Stainless Steel
Installation Concrete Channel

Power Supply 600V/3@/60Hz
Classification Class 1, Zone 1

Initially, the Municipality considered installing a fine screen on the existing 760 mm (30”) effluent
pipe to the brook but considering the current state & rated capacity of the existing mechanically
raked bar screen it was reconsidered. Additionally, installing a fine screen down stream of a bar
screen is not considered standard practice. Instead, design should maximize capacity to existing
channel(s) while increasing the overall solids capture (i.e., remove objectional material prior to
flow control/splitting chamber). The Municipality should also consider a rock trap upstream of the
headworks for the coarser material contained within first flush events. Tankage would be
complete with removeable cover to permit removal of captured material. Approximate inside
dimensions are 7.0 m (23.0 ft) long by 3.0 m (9.8 ft) wide by 3.5 m (11.5 ft) deep. Dimensions
similar for all options.

There are several different types of equipment options that can be used to satisfy the screening
requirement. Media differs by option. For municipal wastewater applications, continuous (mobile
or travelling) media type and stationary (static) media type are most common. Continuous media
type is typically used on larger facilities; static type for smaller installations. Continuous media
installations often include a stand-alone washer/compactor. Static type can be supplied with
integral washer/compactor.

Several equipment representatives/vendors were approached for screening options that
maximize hydraulic capacity to the existing channel dimensions. Table 3 summarize the screening
options under consideration.

Table 3: Summary of Wastewater Screening Option

Continuous Media Rotating Element Screen
Step Screen
Shaftless Spiral (Auger) Screen

Static Media
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Option #1 - Rotating Element Screen

Rotating element screens are designed based on a continuous mobile media type, using multiple
panels with holes. These units provide bidirectional screening (captures debris in two directions).
The perforated panels are fabricated with a structural shelf to lift captured material out of the
influent wastewater stream. Panels are carried on heavy duty chains. A self-adjusting brush and
spray wash system clean material from the panels. A stand-alone washer/compactor is required.
Typically, units are operated on differential level (upstream vs. downstream). Screening Capture
Ratio (SCR) ranges from 70% to 85%. Table 4 summarizes design parameters for the largest
rotating element screen that fits within the existing primary channel.

Table 4: Rotating Element Design Parameters

Peak Flow 21,580 m3/d
Screen Opening Size 6 mm
Capture Ratio 79%
Installation Angle 600
Channel Width 900 mm
Channel Depth 1,200 mm
Capital Cost (Supply Only)** $320,000 (ea.)

** - Includes washer/compactor.

Option #2 - Step Screen

Step screens are designed based on two sets of flat bars shaped like a staircase. One set is
stationary, while the other is mobile (cam driven). The mobile set oscillates to provide back
cleaning of the stationary media. These units provide unidirectional screening (captures debris in
one direction) but rely on the formation of a ‘screenings filter mat’ for improved screenings
capture. SCR ranges from 30% to 40% but operating with filter mat may provide capture
equivalent to that of rotating element screens (lower end). They are designed to handle large flow
rates with lower headloss. Units are operated on differential level to promote filter mat (i.e., clean
panel by panel vs. all panels). Typically, a spray wash system is not provided; however, a stand-
alone washer/compactor is required. Table 5 summarizes design parameters for a step screen
that fits within the existing bypass channel. Bypass channel was selected due to limitations of
primary channel (downstream width; level control).



Table 5: Step Screen Design Parameters

JEBEST
gﬁﬁfEMANAGED
15 COMPANIES

Peak Flow 37,100 m*/d
Bar Spacing 6 mm
Capture Ratio 30-70%
Installation Angle 500
Channel Width 760 mm
Channel Depth 1,200 mm
Capital Cost (Supply Only)** $240,000 (ea.)

** - Includes washer/compactor.

Option #3 - Shaftless Spiral (Auger) Screen

Shaftless spiral (auger) screens rely on the use of a slow rotating shaftless inclined spiral to clean
captured debris from the stationary basket. Spray wash zones are provided at the lower end of
the unit to keep the perforations clean, and in the transport zone to wash off the organics. Flight
spacing decreases as screening approach the discharge end to provide a compaction zone. This
unit provides screenings capture, dewatering, and compaction within a single unit. A stand-alone
washer/compactor is not required. It operates on differential level. SCR ranges from 30% to 65%.
Table 6 summarizes design parameters for the largest shaftless spiral screen that fits within the
existing primary channel.

Table 6: Shaftless Spiral Screen Design Parameters

Peak Flow 20,450 m3/d
Screen Opening Size 6 mm
Capture Ratio 52%
Installation Angle 350
Channel Width 900 mm
Channel Depth 1,200 mm

Capital Cost (Supply Only)

Screen Comparison

$140,000 (ea.)

When comparing the three different screening options, basic operation is relatively similar. They
all lift captured material from the influent wastewater stream in an effort to protect downstream
equipment and receiving waters. The key differences are unidirectional vs. bidirectional screening,
free area, and lifting mechanism.
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Perforated media screening elements have a maximum permissible solid size (bidirectional) at any
given time, whereas step screens present a vertical gap between flat bars until a ‘screening filter
mat’ is developed. Slender solids can pass through during the interim period. Basically, the SCR
has little fluctuation for bidirectional options and large fluctuations for unidirectional options.

#

Figure 3: Screening Media Comparison (L to R - Rotating Element, Step, Shaftless Spiral)

The existing mechanically raked bar screen has a SCR ranging from 30% to 35%. Regardless of
option, volume of screenings collected is anticipated to increase. It is also important to consider
how susceptible the downstream treatment technology is to solids capture. Aerated lagoons are
generally less susceptible than most secondary treatment facilities. For this application, removal of
larger objectionable material prior to flow control/splitter chamber by maximizing hydraulic
screening capacity is of greater importance.

Single vs. Duplex Arrangement

For Options #1 & #3, a single screen arrangement provides capacity for approximately 55% to 60%
of the PHF. A duplex arrangement is required to approach the PHF requirement. Utilizing the
bypass channel in a duplex arrangement provides capacity for approximately 94% to 96% of the
PHF. Under these scenarios, it will be important to consider bypass of the screening units in the
event of equipment failure or maintenance. A rock trap with emergency overflow direct to Lagoon
Cell #1 is an option. Emergency overflow would be via a long rectangular weir complete with baffle
to minimize solids carryover.

Alternatively, the headworks area could be reworked (demolition/modifications) to provide
channels for 50% redundancy including a third bypass channel. Under this scenario, the area
adjacent mandoor #3 to the process corridor would be repurposed for the third channel. The
Municipality was not in favour of this option due to concerns over what might be uncovered or
encountered during the demolition process. As such, it will not be carried forward for
consideration.

For Option #2, a single step screen arrangement within the bypass channel provides capacity for
approximately 100% of the PHF. However, upstream water level is approaching finished floor
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elevation. As such, available freeboard for overflow to manually raked screen is very limited (even
when weir length maximized). Manufacturer’s preliminary submission recommended installation
of concrete curb to maintain freeboard. Similar to Options #1 & #3, a rock trap with emergency
overflow is an option.

Screening options were evaluated based on economic and non-economic comparisons. These
include capital/lifecycle costs, footprint requirements, performance, operational complexity, and
construction sequencing. A summary of this evaluation is presented below.

Capital/Lifecycle Costs

This opinion of probable costs is presented on the basis of experience, qualifications, and best
judgement. It has been prepared in accordance with acceptable principles and practices. Market
trends, non-competitive bidding situations, unforeseen labour and material adjustments and the
like are beyond the control of CBCL. As such we cannot warrant or guarantee that actual costs will
not vary from the opinion provided.

A preliminary cost estimate has been prepared based on the systems described herein and
depicted on the sketches provided. The estimated costs include contingencies for Design
Development (20%) and Construction (10%). The Design Development Contingency is to allow for
increases in both quantity and material/equipment costs as the work is better defined. The
Construction Contingency is to allow for the cost of additional work, over and above the original
construction contract price. The estimates exclude taxes. Table 7 summarizes the Class D
construction cost estimates by option.

Table 7: Summary of Opinion of Probable Costs by Option

General Requirements $138,500 $99,400 $95,800
Site Works $168,600 $243,600 $168,600
Reinforced Concrete** $158,000 $158,000 $158,000
Miscellaneous Metals $40,000 $40,000 $40,000
Process Equipment Supply $595,000 $240,000 $280,000
Mechanical (Bldg./Process) $206,100 $138,000 $139,600
Electrical & Controls $151,800 $127,000 $125,800
Sub-Total Costs $1,458,000 $1,046,000 $1,007,800
Design Development (20%) $291,600 $209,200 $201,560
Construction (10%) $145,800 $104,600 $100,780
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Engineering (10%) $145,800 $104,600 $100,780
Total Costs $2,041,200 $1,464,400 $1,410,900
** - Concrete costs include provision of rock trap upstream of the headworks.

Horsepower requirements are relatively similar for each option. Screen motors range from 1.0 to
1.5 hp, while washer/compactors units are approximately 2.0 hp. Total connected hp ranges from
approximately 2.0 hp (Option #3) to 3.5 hp (Option #1) by option. For reference, the existing
mechanically raked bar screen is approximately 34 hp. As such, the facility will experience a slight
increase in power consumption on a yearly basis regardless of option.

For comparison purposes, installing a fine screen on the existing effluent pipe to the brook is

estimated to be on the order of $1,300,000 to $1,500,000 (not including contingencies). This is
based on recent (2022) tender closing information for a stand-alone screening building.

Footprint Requirements

Option #2 is favourable because of its overall footprint requirements. This option also has the
lowest equipment profile (headroom). Options #1 & #3 (duplex screen) require similar footprint.
Option #3 has an advantage due to its integral compaction zone (stand-alone unit not required).
For Option #1, clearance for installation of the washer/compactor for the primary channel is very
limited (proximity to North wall). Typically, this type of screen is paired with its own
washer/compactor. Due to clearance concerns, the manufactured indicated this unit was not a
good fit for the application.

Performance

In terms of performance, options that can balance SCR and hydraulic capacity are preferred. With
respect to SCR, Option #1 is favourable because of its efficient bidirectional screening, followed by
Options #3 and #2. Option #2 may surpass #3 when operated to promote a ‘screenings filter mat'.
With respect to hydraulic capacity, Option #2 is favourable because only a single unit is required.
Operations can be tailored to hydraulic conditions (i.e., present clean screen area). Options #1 &
#3 require duplex arrangement to approach the PHF requirement.

Combined trunk sewer systems can carry larger objects that may be difficult to handle for some
fine screens (first flush gravel/solids load) without coarse screening or grit removal ahead of them.
By nature, step screens (narrow bar screen) are slightly less susceptible to grit and gravel. The
addition of a rock trap upstream of the headworks should reduce the amount of gravel making its
way to screening and improve peak flow operating conditions for all options.
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Operational Complexity

Option #3 provides screening, washing and compaction in a single unit, whereas Options #1 & #2
require a separate washer/compactor. Options #1 & #3 require a spray wash system. In terms of
operational complexity, the less mechanically intensive Option #3 is preferred. Option #2 has an
advantage over Option #1 due to its numerous moving parts and spray wash system. Additionally,
Option #2 requires only a single screening unit.

Construction Sequencing

Options #1 & #3 will require channel modifications to split the flow between two channels, while
Option #2 requires channel modifications to reassign channels. Construction challenges
associated with these options are moderate. For all options considered, the rock trap should be
installed prior to the screening unit(s) to provide flexibility for management of peak flow events
during construction. Additionally, the screen would be installed within the existing bypass channel
first. Influent flow would continue to pass through the existing mechanically raked bar screen
during this interim period. Once all work is complete within bypass channel (demolition, concrete
channel modifications, etc.), forces would be directed to the primary channel. Temporary
watertight bulkheads could be used to isolate the channels during construction. Equipment
replacement should focus on keeping a single channel operational at all times. Ultimately,
construction methodology & sequencing will be developed by the Contractor in consultation with
the Municipality to minimize disruptions to the treatment process.

Evaluation Matrix

Table 8 presents a summary of the evaluations undertaken above. This is a simplistic comparison
between options. One of five ratings is provided for each of the parameters evaluated. The ratings
are as follows:

(--) Option is inferior to the other options(s) regarding this parameter.

(-) Option is slightly inferior to the other option(s) regarding this parameter.

(0) Option is neither inferior nor superior to the other options(s) regarding this parameter.

(+) Option is slightly superior to the other option(s) regarding this parameter.

(++)  Option is superior to the other option(s) regarding this parameter.

Table 8: Comparison of Screening Options

Capital/Lifecycle Costs -- ++ ++
Footprint Requirements -- ++ +
Performance + ++ +
Operational Complexity -- - +
Construction Sequencing 0 0 0

10
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From a performance perspective, options that can balance SCR and hydraulic capacity are
preferred. As such, Option #2 is favourable in most of the evaluation criteria considered. Option
#3 is a close second. Options #2 & #3 have very similar capital/lifecycle costs. The slight difference
is due to Option #2 requiring more demolition/modifications to the existing concrete channels
(reassigning channels, addition of concrete curb, etc.). The determining factor may be how the
Municipality feels the curbs (similar to typical step height) may impact traffic/access to this area.

Option #1 presents the highest costs and installation does not appear to be feasible due to lack of
clearance on North wall (washer/compactor). As such, this option will not be considered further.

It is recommended that the Municipality consider implementing the rock trap in conjunction with
the screening upgrades to improve peak flow operating conditions for the new unit(s).

11
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SPRINGHILL S.T.P.
PROCESS FLOW SCHEMATIC

AERATED LAGOONS
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