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Plant OPCC and Layout

Executive Summary

This technical memorandum (TM) presents the overall layout for the new Crow River Water Resource Recov-
ery Facility (WRRF) and the opinion of probable construction cost (OPCC).

Two plant layouts are presented:
« One showing the overall site layout including the plant outfall to the Crow River.

« One showing the 2050 design and ultimate buildout structures for the recommended process
alternatives. The potential layout is located to maximize the higher elevations and to minimize floodplain
and wetland impacts. The layouts show the facilities required for year 2050 at 3.8 million gallons per day
(mgd) annual average flow (AAF), ultimate expansion to 16.5 mgd AAF, and additional structures
required for Treatment Level 3 and 4 future nutrient requirements.

An OPCC was completed for the new Crow River WRRF. This cost includes facilities for Treatment Level 2
construction conditions. Costs for ultimate Treatment Levels 3 and 4 build out were not developed.

The total plant OPCC is estimated at $161.9 million. Table 1 shows the cost breakdown.

Table 1. Summary of Costs

Description Value
Influent Forcemain/ Gravity Effluent Outfall $27.7M
Headworks/Influent Pumping Building $25.7M
Administration/Maintenance Building $7.1M
Liquids Treatmenta $56.2M
Solids Handling $11.0M
Sodium Hypochlorite Disinfection $6.0M
Odor Control $1.3M
Site Electrical (20%) $27.0M
TOTAL $162M

a. Treatment Level 2 capital costs were used for this evaluation. Treatment Level 1
costs are not significantly different for liquids treatment ($55.4 million). Includes
site work, dewatering, and yard piping allowance.

This evaluation was completed using the Year 2050 projected average and peak hour wet weather flows
(PHWWEF) of 3.8 and 10.2 mgd, respectively. Facility sizing should be verified during detailed design to

confirm this assumption. See Brown and Caldwell, Crow River WWTP Facility Plan Support - Flows and Loads
Technical Memorandum, January 19, 2023.

Section 1: Introduction

1.1 Introduction

The Metropolitan Council Environmental Services (MCES) acquired the Rogers WRRF in 2019. The WRRF
has been in operation since 1960 and serves the City of Rogers, Minnesota and portions of the cities of
Dayton and Corcoran. Due to aging infrastructure, expansion of plant service area, and associated projected
increase in flows, the Crow River WRRF will replace the Rogers WRRF.
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The Crow River WRRF requires a preliminary plant layout to determine structure locations for the 2050
design and ultimate buildout plant unit processes. Additionally, the site elevations must be considered to
prevent flooding out plant systems. The proposed site must provide adequate room for gravity flow between
unit processes when possible and enough available area for future plant expansion.

The OPCC summarizes the total cost for the proposed Crow River WRRF. This includes compiled business
case evaluation (BCE) capital costs for each plant process area and additional plant facilities, electrical
distribution, and support systems. The cost includes facilities for 2050 design construction for Treatment
Level 2.

1.2 Task Objectives

This technical memorandum (TM) provides the preliminary plant layout and OPCC for the proposed Crow
River WRRF. See Attachment A for a graphic of the proposed Crow River WRRF’s overall site layout with
topography, floodplains, and wetlands, and Attachment B for a detailed site structure layout for the 2050
design and ultimate buildout. See Attachment C for the OPCC summary.

Section 2: Plant Layout

A preliminary plant layout was prepared to show the overall site plan, topography, floodplains, wetlands and
to determine locations for 2050 design and ultimate buildout structures.

2.1 2050 Design Plant Layout

Attachment A provides an overview of the project area’s natural resources; the map depicts the area’s
topography, floodplains, and wetlands. The new plant will be sited at 25940 141st Avenue North, south of
the Crow River near the intersection of 141st Avenue North and Territorial Road in Rogers. The site’s
elevations range from 905 feet near the proposed site process locations to 864 feet at the plant outfall to
the Crow River. The southeast portion of the site slopes down to 885 feet into a designated wetland area,
which is located within the 0.2% annual chance flood hazard zone. This site portion will not contain any
structures. The existing Rogers plant influent will be pumped to the new Crow River WRRF. This includes
installing approximately 12,750 linear feet of dual, 12-inch forcemain. This requires two tunnel crossings
under a Burlington Northern Santa Fe (BNSF) single-track railway and one under Interstate Highway 94. The
effluent outfall pipe will cross 141st Avenue North and discharge to the Crow River. Much of the effluent
pipe is located within the regulatory floodway.

The preliminary plant layout is shown in Attachment B. The layout is based on projected 2050 flows of 3.8
mgd for AAF and 10.2 mgd for PHWWF. The Crow River WRRF Facility Plan Support - Liquids Treatment TM
recommended anoxic/simultaneous nitrification-denitrification (A/SND) without primary clarifiers for
Treatment Level 1 or 2 as the liquids treatment alternative for the proposed Crow River WRRF.

The proposed plant layout assumes the following structures and processes will be located on the site:

o Headworks/Influent Pumping:

- Includes two multi-rake bar screens, wet well/dry well influent pumping building configuration, influ-
ent flow metering, and grit removal and processing.

- Includes the plant electrical room.

o Liquids Treatment
- Three bioreactors at 4.5 million gallons (MG) total
- Two 75-foot diameter final clarifiers (FST)
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- Two deep-bed continuous backwash filters at 5.7 mgd and filter building
- Mechanical/blower building

o Solids Handling/Thickening
- Two 20-foot diameter dissolved air flotation thickening (DAFT) units
- 0.5 MG waste-activated sludge (WAS) storage tank
- Two 2-meter gravity belt thickeners (GBT)
- 0.1 MG thickened WAS (TWAS) storage tank
- Solids handling building with sludge loadout

o Disinfection
- Two sodium hypochlorite contact channels with sodium bisulfite for dichlorination.

e Odor Control
- Three 14-foot diameter carbon adsorber vessels
o Gravity effluent outfall pipe to Crow River, approximately 1,850 linear feet

2.2 Ultimate Buildout Plant Layout

The ultimate buildout plant layout is shown in Attachment B. In addition, the plant processes and structures
required for Treatment Levels 1 and 2, additional equipment will be needed to treat the projected ultimate
flows of 16.5 mgd for AAF and 32.6 mgd for PHWWEF.

Treatment Level 3 requires the following major processes in addition to the structures and processes
outlined for 2050 design:

o Three 80-foot diameter primary settling tanks (PST)

« Six additional bioreactors at 16.7 MG total

« Six additional 75-foot diameter FSTs

« Two additional deep-bed continuous backwash filters
o Four 1 MG anaerobic digesters

» Additional solids handling facilities

« Additional odor control facilities

Treatment Level 4 requires the following major unit processes in addition to those listed for Treatment
Level 3:

o Microfiltration (MF)

o Reverse Osmosis (RO)

o Brine Management

These processes are reserved for the facility labeled Microfiltration MF/RO in Attachment B.

Section 3: Opinion of Probable Construction Cost

The Opinion of Probable Construction Cost (OPCC) for the new Crow River WRRF is summarized in
Attachment C. In addition to the capital costs compiled for each process business case evaluation (BCE),
additional plant facilities were included in the total plant cost including support systems, electrical
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distribution equipment, and an administration/maintenance building. This cost includes facilities for 2050
construction conditions and does not include structures for the ultimate build-out for Treatment Level 3 or 4.
Additionally, reuse facilities are not included in the plant construction cost.

The cost estimate was based on the liquids treatment pathway A/SND Treatment Level 2 without primary
clarifiers and includes tertiary filtration. Costs for Treatment Level 1 are not significantly different from
Treatment Level 2.

Assumptions used for the capital cost estimates are presented in Table 2.

Description Rate (%)
Net Cost Markups
Labor (employer payroll burden) 15
Materials and process equipment 10
Equipment (construction-related) 10
Subcontractor 10
Other - Process Equipment 8
Sales Tax (State and local for materials, process equip-
ment, and construction equipment rentals, etc.) ikl
Material Shipping and Handling 2
Gross Cost Markups
Contractor General Conditions 15
Start-up, Training, and 0&M 2
Construction Contingency 30
Builders Risk, Liability and Auto Insurance 2
Performance and Payment Bonds 1.5
Escalation to Midpoint of Construction 9
Brown o Caldwell :
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The total cost of plant construction is estimated at $161.9 million. Table 3 summarizes the costs.

Table 3. Summary of Costs

Description Value
Influent Forcemain/ Gravity Effluent Outfall $27.7M
Headworks/Influent Pumping Building $25.7M
Administration/Maintenance Building $7.1M
Liquids Treatment? $56.2M
Solids Handling $11.0M
Sodium Hypochlorite Disinfection $6.0M
Odor Control $1.3M
Site Electrical (20%) $27.0M
TOTAL $162M

a. Treatment Level 2 capital costs were used for this evaluation. Treatment Level 1
costs are not significantly different for liquids treatment ($55.4 million). Includes
site work, dewatering, and yard piping allowance.
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