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Executive Summary

This Facility Plan recommends relocating wastewater service provided by the existing
Metropolitan Council Environmental Services (MCES) Rogers Wastewater Treatment Facility
(WWTF) located in downtown Rogers at 22200 S Diamond Lake Rd, Rogers, MN 55374, to the
new Crow River Water Resources Recovery Facility (WRRF) located about 2 miles west on
141st Ave North. MCES purchased this property in 2016 for this purpose.’ Figure ES-1
identifies the location of the new Crow River WRRF and overall sewer system modifications.

(=]

Future
Interceptor
Route

Future
(=] Plant Site

25940 141* Ave N CrowiRiveR

Rogers, MN 55374

’ Existing

Plant
7/ 22200 S Diamond

- ~ Lake Rd,
- Rogers, MN 55374

ROGERS

Hassan

Figure ES-1. Proposed Relocation of Wastewater Service
From Rogers WWTF (existing plant) to the New Crow River WRRF (future plant site) via future lift station and future interceptor

The existing 12.5-acre site of the Rogers WWTF cannot be expanded as needed to a)
accommodate the long-term service area, and b) meet anticipated changes in regulatory
requirements. MCES has selected the future plant site for the Crow River WRRF to serve the
long-term growth in the communities of Rogers, Dayton, and Corcoran, as well as to free up
capacity in the EIm Creek Interceptor that conveys flow to the Metropolitan WRRF. The Rogers
WWTF must provide continued reliable service to the existing Rogers service area until the new
plant is constructed, i.e., 2028 to the end of 2030. The Rogers WWTF is projected to exceed its
existing reserve capacity of 1.3 million gallons per day (mgd) by 2040 due to growth within the
existing service area, as shown in Table ES-1.

" The MCES 2030 and 2040 Water Resources Policy Plan includes the planned addition of the Crow River WRRF to serve the long-
term service area, which includes land areas currently in Rogers, Dayton, and Corcoran.
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Table ES-1. MCES Rogers WWTF Service Area Population and Flow Projections

Population, City of Rogers 9,535 12,751 15,334
Average Flow, mgd? 0.92 1.14 1.31P 1.98

a. Rogers WWTF existing capacity is 1.6 mgd.
b.  Rogers WWTF is projected to reach its 20% reserve capacity of 1.28 mgd near 2040 (1.6 x 80%). Reserve capacity is used in
MCES planning to accommodate unanticipated growth in the service area from industrial sources.

The work of this Facility Plan is grouped into two categories: wastewater treatment plant and
outfall, and lift station and conveyance systems.

Wastewater Treatment Plant and Outfall
Key scope items for the Crow River WRRF and outfall include:

e Site access and security improvements, including two driveways into the plant, access
gates, and perimeter fencing

e Preliminary treatment, including wet well/dry well influent pumping, mag meters for flow

measurement, multi-rake bar screens, and grit removal and processing systems

Secondary treatment using the conventional anaerobic/anoxic/oxic configuration

Tertiary filtration using cloth filters

Ultraviolet disinfection

Solids processing including dissolved air flotation thickeners, sludge storage, and sludge

loadout facilities

Odor control systems using activated carbon adsorption

e A combined administration and maintenance building that includes offices, meeting
spaces, lunchroom, locker rooms, restrooms, and maintenance shop

e Facility support systems, including power distribution, electrical instrumentation and
controls, a Tier 4 generator for stand-by power generation, and HVAC and building
automation systems

e 42-inch-diameter outfall from the Crow River WRRF to the Crow River

Lift Station and Conveyance Systems

Figure ES-1 identifies the location of the lift station and conveyance systems required to convey
wastewater from the Rogers WWTF to the new Crow River WRRF.

Key scope items include:

e 5-mqd lift station located on the Rogers WWTF site

e 16-inch-diameter force main from the lift station to the new gravity trunk sewer

e Gravity trunk sanitary sewer of 18 to 24 inches in diameter from the force main to the
Crow River WRREF site

The estimated total budgetary construction cost to relocate the Rogers WWTF service is $162
million (M). Table ES-2 summarizes the recommended scope and cost for the work in this
Facility Plan.
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Table ES-2. Opinion of Probable Construction Cost to Relocate MCES Rogers WWTF Service

Influent Force Main/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.

Figure ES-2 presents a program implementation schedule that includes planning and
implementation steps for project delivery. The estimated completion of construction and
commissioning is 2029 for the Crow River WRRF's lift stations and conveyance systems, and of
2030 for the plant and outfall, and 2031 for decommissioning of existing facilities.
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2024 2025 2026 2027 2028 2029 2030 2031

Decommissioning

" ‘ Construction

" ‘ Bid/Award

B -

Design
Construction -

Decommission .
Existing Facilities Commissioning

‘ ~ | Wastewater Treatment Lift Station and Conveyance
| Plant and Outfall System Schedule

_—

Figure ES-2. Program Schedule Overview Including Planning and Implementation Steps for Project Delivery
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1. Introduction
1.1 Objective

This Facility Plan documents the planning activities conducted by MCES to relocate service
provided by the MCES Rogers WWTF to the new Crow River WRRF by the end of 2030. This
Facility Plan provides a basis for a) MCES management decisions concerning the
implementation of this Facility Plan, and b) the review by the Minnesota Pollution Control
Agency (MPCA) in qualifying facility relocation and associated work for funding through the
Minnesota Public Facilities Authority.

This Facility Plan includes recommendations for conveyance and treatment systems based on
projected wastewater flows and loads and anticipated future treatment requirements. Lift station
siting and budgetary capital costs for relocating service provided by the Rogers WWTF are also
included in this Facility Plan.

1.2 Background

The Rogers WWTF is located on a 12.5-acre site at 22200 Diamond Lake Road in downtown
Rogers, MN, near the intersection of state Highway 1-94 and Trunk Highway 101 and adjacent
to Rogers City Hall and the Public Works Department, as shown in Figure 1-1. The Rogers
WWTF serves approximately 10,000 people living in Rogers, MN, and treats an annual average
of 0.92 million gallons (MG) of wastewater daily.

. EX MEES
ROGERS WWTF

Jalid ME S

Figure 1-1. Rogers WWTF Site Location in Downtown Rogers
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The Rogers WWTF was originally constructed in 1964 and was acquired by MCES on July 1,
2019. Acquisition of the WWTF by MCES was requested by the City of Rogers and accepted
through the comprehensive plan review process. Appendix A contains the acquisition
Memorandum of Understanding between the City and MCES.

The WWTF uses a combination of biological, chemical, and physical treatment processes to
remove pollutants from raw wastewater. Liquid treatment facilities include screening and grit
removal, chemical phosphorus removal, secondary treatment (two aeration ditches and final
clarifiers), and ultraviolet (UV) disinfection. The WWTF discharges to the Crow River through an
unnamed creek under the National Pollutant Discharge Elimination System (NPDES) Permit
MNO0029629 issued April 23, 2021. Wastewater solids are stored in a holding pond and are
periodically removed for land application. The Rogers WWTF is operated by Class A-certified
wastewater treatment plant operators.

2040 comprehensive plan updates from Rogers, Dayton, and Corcoran, which MCES has
reviewed and accepted, identify long-term wastewater service needs of 16.5 mgd. This flow
cannot be handled by the existing interceptor system, which conveys flow to the Metropolitan
WRREF. This flow could be diverted to the Rogers WWTF, but the existing site cannot be
expanded as needed to accommodate long-term capacity needs. As recognized in both the
Council’'s 2030 and 2040 Water Resources Policy Plans, a new regional facility is needed to
address northwest area growth. Regulatory requirements for chloride and copper in the existing
Rogers WWTF also favor relocation to a new site that facilitates construction of a proper outfall.

1.2.1 Northwest Area Long-term Service Needs

The Council’'s 2040 Water Resources Policy Plan includes planned replacement of the Rogers
WWTF to support sewered development of Rogers, Dayton, and Corcoran. Figure 1-2 shows
the proposed long-term service area for the new Crow River WRREF.

This Facility Plan includes flow diversion from the Rogers WWTF to the new plant. In the future,
Dayton and Corcoran flow will be redirected from the EIm Creek Interceptor at Four Corners
through a new Territorial Road Interceptor. Additional flows will be diverted to the Four Corners
area through development of MCES Interceptor 900430A. The Territorial Road Interceptor and
the 900430A Interceptor will not be built during the initial plant construction and is not included
in this Facility Plan..
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Figure 1-2. Crow River WRRF Proposed Long-term Service Area
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1.2.2 Proposed Crow River Site

Anticipating the need to relocate the existing Rogers WWTF, MCES in 2010 began searching
for suitable plant sites. MCES identified one site with property area sufficient to site a 16.5-mgd
facility (i.e., the Crow River WRRF) and provide buffer from surrounding properties. MCES also
searched for a parcel with non-interrupted access to the Crow River. The Russell Homestead
Property was selected and purchased from willing sellers in 2016 following a preliminary
analysis for archeological and historical significance. The site was selected due to its relatively
remote location, distance from Rogers’ city center, and adjacency to the Three Rivers Park
District’'s Crow-Hassan Park Reserve. The wetlands, floodplains, and Park District land also
provide a buffer from potential development. Figure 1-3 identifies the property.

Site Addresses

MCES, Three Rivers Park District & Neighboring Parcels
METRPROYTI

38.10 acres

205 . 410 820 [\

 — e ot

Figure 1-3. Crow River WRREF Site
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The new plant site consists of 97.15 acres framed by the Crow River to the north and one
homestead parcel to the south, and is bisected by 141st Ave N. The property is unencumbered
and made up of parcels located in the City of Rogers.

Access to the property will be provided by entrances off 141st Ave N. Given that more than 85
percent of the area north of 141st Ave is located within the 100- and 500-year floodplain, the
higher grounds offered on the southern portion of the site are more suitable for construction of
the new plant.

1.2.3 Existing Rogers WWTF Condition Assessment and Plant Site

Based on a 2020 condition assessment (provided in Appendix B), continued reliable service at
the MCES Rogers WWTF through 2030 will require minimal investment to meet existing permit
requirements. The existing facility’s capacity is sufficient to meet 2030 flow demand.
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2. Design Conditions

2.1 Existing Flows and Loadings

This section provides an overview of the MCES Rogers WWTF influent flows and loadings. Two
sets of data were used to evaluation the historical influent flow and loadings:

e Monthly discharge monitoring report (DMR) data available from the MPCA website from
January 2015 through December 2020. This data included flow, 5-day carbonaceous
biochemical oxygen demand (cBOD:s), total suspended solids (TSS), and total
phosphorus (TP). The MPCA DMR data was used because daily operating data from the
Rogers WWTF prior to August 1, 2019, which is when MCES began operating the plant,
was not available.

o Rogers WWTF influent total Kjeldahl nitrogen (TKN) and temperature historical data
covering August 1, 2019, through January 24, 2021. MCES collected and analyzed
samples for TKN roughly three times per week during this period.

The two data sets reported flows in mgd and the pollutant parameters in milligrams per liter
(mg/L). The pollutant parameters were converted into load-based values using this data.

2.1.1 Rogers WWTF Influent Flows and Loadings

Table 2-1 lists the historical influent flows developed from the MPCA DMR data. The Rogers
WWTF available daily data covered a shorter period and was not used for influent flow
development. Average dry weather flow reflects the lowest monthly average recorded during
each calendar year. Annual average represents the daily average flow during the year. The
average wet weather flows are the highest monthly average recorded for each calendar year,
and maximum day represents the highest single daily flow in the given year. Table 2-1 also
includes influent flow peaking factors based on the annual average flow. The peaking factors
are typical of municipal facilities.

Table 2-1 Rogers WWTF Historical Influent Flows (mgd)
Existing Peaking
2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 .
Baseline? Factor
0.73 0.77 079 0.81 087 080 0.67 0.83 0.84 0.90

Average Dry

Weather

e 0.82 087 087 091 093 085 080 0.90 0.93 -
Average

Average et 089 099 095 117 104 093 090 1.09 117 1.6
Weather

Maximum Day 1.25 152 149 149 174 124 119 138 1.74 1.87
Peak Hour Wet

Weather B B B B B B B A B
Peak

Instantaneous - - - - - - - - 3.80 -
Wet Weather

a. Existing baseline to be used in design flow projections.
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The Rogers WWTF influent flow averaged 0.88 mgd over the 6 years of data evaluated. The
highest annual average flow was observed in 2019 at 0.93 mgd. The 0.93-mgd flow rate will
serve as the “Existing Baseline” annual average condition used for establishing the future
projected flow rates. The data shows 2018 contains the highest average wet weather flow, while
2019 contained the maximum day value. These values were used as the Existing Baseline
values. The Existing Baseline average dry weather flow used the 0.90 peaking factor based on
the annual average flow.

The peak hour wet weather flow (PHWWF) of 3.0 mgd and peak instantaneous wet weather
flow (PIWWF) of 3.8 mgd were determined using MPCA flow determination guidelines. MPCA
defines the PHWWF as the resultant peak hour flow from a 5-year, 1-hour storm event when
groundwater is high, and defines the PIWWF as the resultant peak hour flow from a 25-year, 1-
hour storm event when groundwater is high. The PHWWEF is typically used in process analysis,
such as maximum settling tank surface overflow rates, or disinfection detention times. The
PIWWEF is used to define the hydraulic flow capacity that the WRRF must pass.

Appendix C provides the MPCA flow determination worksheet calculations.

Table 2-2 summarizes the raw influent loadings from 2015 through 2020 in pounds per day
(Ib/d). Annual average and maximum conditions were developed for use in the projections
discussed in the next section.

Table 2-2.  Rogers WWTF Historical Raw Influent Loadings (Ib/d)

Calculated | Reference
Peaking Peaking
Factor Factor®

Existing

ltem 2017 2018 2019 :
Baseline?

¢cBODs, Annual 1,350 1,350 1,300 1,500 1.400 1,150 1,500 _ _

Average
cBODs,
Maximum 1,750 1,650 1,500 1,900 1,800 1,500 1,900 1.27 1.26
Month
LR lalE] 2250 2,300 2000 1,900 1,750  900° 1,950 - -
Average
L5, Maximum = 3400 3000 2500 2700 2700 1500° 2,600 1.35 1.31
TKN, Annual - - - - 315 320 320 - -
Average
B - - - 340° 370 390 1.20 1.24¢
Month
TP, Annual 50 50 50 50 50 50 50 - -
Average
TP, Maximum 50 60 50 70 60 50 60 1.20 1.20
Month

a. Existing Baseline to be used in design flow projections

b.  Water Environment Federation (WEF), 2010 Manuals of Practice

c.  Outlier; not used for analysis

d. August 1to December 31, 2019, data

e. TKN peaking factor based on TP peaking factor
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Influent cBODs reported historical loadings peaked in 2018 but are otherwise generally constant
between 1,300 Ib/d and 1,500 Ib/d. The 2018 annual average and maximum month cBODs
loadings were selected to represent Existing Baseline conditions and were used for subsequent
projections.

Influent TSS loadings demonstrated a declining trend over the 6-year period presented. For a
conservative evaluation, data from the average of the middle part of this trend, i.e., 2017 and
2018, were used for the Existing Baseline instead of the more recent values. Influent TSS
loadings decreased significantly in 2020. Influent cBODs: TP ratios have been relatively constant
during the 6-year period, whereas influent cBODs:TSS and TSS: TP ratios changed significantly
starting in August 2019. The 2020 influent cBODs:TSS ratio of 1.28 is much greater than
expected (roughly 0.9 is typical for domestic wastewater), and the influent TSS: TP ratio is
roughly 30 percent lower than expected (based on the cBODs: TP ratio).

The MPCA DMR reports do not contain TKN data. Instead, 17 months of semi-daily data was
evaluated. Because the data period was relatively short, only the average loading from 2020
was used as the baseline condition. The baseline TKN maximum month loadings were
estimated using the TP maximum month peaking factor. TP loadings remained generally
constant over the 6-year period. The Existing Baseline values used for projection represent the
average of the data period.

The peaking factors for cBODs, TSS, and TP were calculated from the selected Existing
Baseline values. The peaking factors listed previously in Table 2-2 are typical of municipal
wastewater treatment facilities and will be used in developing projected maximum month values.

Influent temperature data from August 1, 2019, through January 24, 2021, is presented on
Figure 2-1. The seasonal pattern is clear, with monthly temperatures ranging from 10.4 to 17.7
degrees Celsius (°C) on a 30-day rolling average basis. March and April are the coldest periods
of the year while August and September are the warmest. The average temperature over the
17-month period is 14.6°C, with a 2020 average temperature of 14°C. This planning effort uses
minimum, average, and warmest month temperatures of 10.4, 14, and 22°C, respectively.
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Figure 2-1. Rogers WWTF Historical Influent Temperature

2.1.2 Industrial Contributions

The MCES Rogers WWTF has two permitted industrial contributors; Graco Inc. and Flame

Metals Processing Corporation. Industrial wastewater enters the MCES Rogers WWTF through
the municipal sewer system.

Industrial discharge accounts for less than 9 percent of the chemical oxygen demand load,
1 percent of the solids load, 3 percent of the TKN load, and 4 percent of the TP load, as shown

on Figure 2-2. The overall industrial contributions to the plant are lower than domestic
wastewater contributions.

Figure 2-2 shows the breakout of flow and loadings from domestic and industrial sources.

Annual Average Flow CBOD TsS Total Phosphorus TKN
1

4% 3%

0000

= Domestic WW
" Industrial WW

Figure 2-2. MCES Rogers WWTF Influent Profile (2021)
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The MCES Rogers WWTF occasionally receives high slugs of fats, oils, and grease (FOG) from
restaurants through the collection system that can impact plant operation and support nuisance
filamentous bacteria growth in the aeration tanks. MCES industrial waste is working with the
City of Rogers to reduce the amount of FOG discharged to the collection system. FOG and
management of filamentous bacteria will be considered during preliminary design of the Crow
River WRRF.

2.2 Projected Influent Flows and Loads

2.2.1 Population and Influent Flow Projections

Future influent flow projections are calculated for low- and high-growth scenarios by adding
growth projections for Rogers, Dayton, and Corcoran to the Rogers Existing Baseline conditions
presented in Table 2-1. Projections were prepared for 2030, 2040, and 2050, as well as two
additional ultimate scenarios representing complete build-out of the service area.

Projections include historical flows at the Rogers WWTF, planned incorporation of select
sewered and non-sewered areas, and additional estimates of growth between 2040 and 2050.
Projected annual average flows for 2030, 2040, 2050, and the two ultimate build-out scenarios
for Crow River WRRF are shown on Figure 2-3 and Table 2-3. The 2040 and 2050 flow
projections include the full-service area for the plant. Table 2-3 details flow projections for the
various service areas that will be added to the plant as additional interceptors are built and flows
are rerouted to the new plant.

Ultimate 2
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2 40000
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Figure 2-3. Flow (mgd) vs Time for Crow River WRRF Service Area
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Table 2-3. Crow River WRRF Projected Service Area Population and Influent Flow

2020 | 2030 | 20402 | 2050 | uttimate 1° | Ultimate 2

Annual Average Flow (mgd):

0.93 1.1 1.25 1.98 1.98
Rogers WWTF service area
A I A Fl d):
nnual Average Flow (mgd) 0.29 0.35 0.35
Rogers Elm Creek Interceptor area
A I A Fl d):
nnual Average Flow (mgd) 0.00 0.00 0.57
Rogers long-term north study area
A I A Fl d):
nnual Average Flow (mgd) 0.00 0.00 1.28
Rogers long-term southwest study area
Annual Average Flow (mgd): 0.01 0.01 0.01 0.01
Dayton unmetered — Diamond Lake
Annual Average Flow (mgd):
. 0.12 0.12 0.12 0.12
Dayton unmetered — Territorial Rd
A I A Fl d):
nnual Average Flow (mgd) 012 012 012
Dayton unmetered — South
A I A Fl d):
nnual Average Flow (mgd) 0.31 2.61 2.61
Dayton M305 area (diverted 900430A)
Annual Average Flow (mgd):
0.37 2.64 2.64
Corcoran Four Corners (NE)
A I A Fl d):
nnual Average Flow (mgd) 0.00 0.00 6.24
Corcoran ultimate expansion study area
A I A Fl d):
nnual Average Flow (mgd) 0.00 0.00 0.33
Corcoran diverted Blue Lake (SW)
Annual Average Flow (mgd):
0.22 0.22 0.22
Maple Grove NW service area (to 808510)
Subtota-l Annual Average Flow (mgd): 0.93 1.2 27 3.8 8.1 16.5
Crow River WRRF
Service Area Population (capita) 11,293 12,949 32,387 43,631 94,545 193,500

a. Territorial Road and 900430A interceptors constructed with related service areas adding to projections.

b.  Ultimate 1 represents full development of the Long-term Service Area.
Ultimate 2 represents a high-growth scenario for the full plant service area and assumes that all lots in the study areas are
developed at three units per acre.

d.  Service population estimated assuming roughly 85 gallons per capita per day for incremental growth.

Where available, final or partially complete 2040 comprehensive plan updates were used for
flow projections for the Northwest communities. Where not available, the respective
community’s 2030 Comprehensive Plan was used. Population, household, and employment
projections through 2040 were compiled for each community.
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Flow projections are presented in Table 2-4.

Table 2-4. Crow River WRRF Projected Influent Flows (mgd)

Flow L] 2030 | 2040 | 2050 | uttimate 1 | Uttimate 2
Baseline2

Annual Average (AAF) 0.93 16.5
Average Dry Weather (ADWF)b 0.84 1.1 26 3.4 7.3 14.9
Average Wet Weather (AWWF)© 1.2 1.5 3.6 4.8 10.2 20.7
Maximum Day (MDF)¢ 1.8 22 5.3 7.1 15.2 30.9
PHWWEFe 3.0 3.8 8.2 10.2 18.1 32.6
PIWWEFef 3.8 4.6 9.0 11.0 18.9 34
MCES Sewer Peaking Factord NA 3.0 2.7 2.5 2.1 1.9

From Table 2-1.

For a given year other than Existing Baseline: ADWF = AAF for that year x ADWF peaking factor for that year from Table 2-1.
For a given year other than Existing Baseline: AWWF = AAF for that year x AWWF peaking factor for that year from Table 2-1.
For a given year other than Existing Baseline: MDF = AAF for that year x MDF peaking factor for that year from Table 2-1.

® Q 0 -0

For a given year other than Existing Baseline: PHWWF = (AAF for that year — Existing Baseline AAF) x MCES sewer peaking

factor + Existing Baseline PHWWF

f.  For a given year other than Existing Baseline: PIWWF = (AAF for that year — Existing Baseline AAF) x MCES sewer peaking
factor + Existing Baseline PIWWF

g. MCES peaking factors are included in Appendix D.

2.2.2 Future Growth Loading Rates

Influent loadings projections are based on the estimated service area populations listed
previously in Table 2.3 and pollutant unit capita loading factors. Table 2-5 lists the Existing
Baseline pollutant unit capita loadings for the Rogers WWTF. These rates are much lower than
typical municipal wastewater. This analysis assumes future additional loadings will be consistent
with the higher per capita unit loadings, which are consistent for service areas in which garbage
grinders are commonly used (10 States Standards, 2014).

Table 2-5. Roger WWTF Pollutant Per Capita Loadings

: Existing Additional Typical Municipal

cBOD Ib/d/capita 0.13 0.19 0.14 t0 0.192
TSS Ib/d/capita 0.17 0.25 0.20 to 0.25
TKN Ib-N/d/capitaP 0.0283 0.046 0.036 to 0.046
TP Ib/d/capita 0.0044 0.0067 0.0053 to 0.0067¢

a. Assumes cBODs:BOD:s of 0.85

b.  Ib-N/d/capita = pounds nitrogen per day per capita

c. TP unit load factor based on TKN range and Rogers WWTF influent TKN:TP of 6.85

d. 10 States Standards, Great Lakes-Upper Mississippi River Board (GLUMRB) 2014
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Table 2-6 lists the projected average and maximum month influent loadings. Maximum month
loadings are based on the maximum month peaking factors presented previously in Table 2-2.

Table 2-6. Crow River WRRF Projected Influent Loads (Ib/d)

2030 | 2040 | 2050 | uttimate 1 | uitimate 2

Estimated Population 11,293 12,949 32,387 43,631 94,545 193,500
cBODs Annual Average 1,500 1,800 5,400 7,500 17,100 35,600
cBODs Maximum Month 1,900 2,300 6,800 9,500 21,700 45,100
TSS Annual Average 1,950 2,400 7,200 10,000 22,800 47,500
TSS Maximum Month 2,600 3,200 9,700 13,500 30,700 63,900
TKN Annual Average 320 400 1,290 1,810 4,150 8,700
TKN Maximum Month 390 480 1,550 2,170 4,980 10,440
TP Annual Average 50 60 190 270 610 1,270
TP Maximum Month 60 70 230 320 730 1,520

2.2.3 Design Influent Flows and Loading

For this evaluation, the 2050 flow and loading values, listed in Table 2-7, were used as the basis
for alternatives evaluation and comparison. Maximum day loads are added to estimate peak
aeration demands during summer conditions.

Table 2-7. Crow River WRRF Influent Flow and Loading Conditions

» AU 2050 Maximum | 2050 Maximum | Yltimate Build-
Condition Annual Month® Day® Out Maximum
Average? y Month®
Flow 3.8 4.8 7.1e 20.7
PHWWF mgd 5.5f 10.29 - 32.6
cBODs Ib/d 7,500 9,500 13,200¢ 45,100
TSS Ib/d 10,000 13,500 17,500¢ 63,900
TKN Ib/d 1,810 2,170 2,540 10,440
TP Ib/d 270 320 380 1,520
Temperature oc 14 10.4 22.0 10.4
(average) (coldest month) (warmest month) (coldest month)

a. Annual average = Defines bioreactor and final settling tank (FST) sizing at average conditions with one unit out of service,
annual operations and maintenance (O&M) basis

b.  Maximum month = Defines bioreactor and FST sizing at peak loading conditions
The maximum day cBODs and TSS peaking factor of 1.75, and maximum day TKN and TP peaking factor of 1.4, are based on
the 2022 MCES Hastings WWTF Facilities Plan (BC, 2021) given the limited daily data available for the Rogers WWTF
Ultimate maximum month = Defines ultimate facility layout requirements
Maximum month flow with maximum day loadings used for developing peak aeration demands out of convenience; loads drive
aeration demands, and flow has minimal impact

f.  Assumed peak hourly diurnal flow for facility sizing at average conditions with one bioreactor or FST out of service

g. 2050 peak hourly wet weather flow of 10.2 mgd for facility sizing at maximum month conditions with all bioreactors and FSTs in
service
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3. Regulatory Review

3.1 National Pollutant Discharge Elimination (NPDES) System
MCES currently operates the MCES Rogers WWTF under NPDES permit MN0029629 that has
an outfall to a no-flow wetland that eventually connects to the Crow River.

Two new outfall locations (Mississippi River and Crow River) were evaluated for the Crow River
WRRF. The outfall pipe to the Mississippi River outfall location was significantly more expensive
(see section 4.2) and did not provide any tangible regulatory difference from the Crow River
outfall; therefore, the Mississippi River outfall was removed from consideration. Both options
were submitted to the MPCA for preliminary effluent limit review. See Appendix E for draft
preliminary effluent limits (PEL) for the Mississippi River and Crow River scenarios provided by
the MPCA.

This section presents the NPDES PEL that would be expected for the new Crow River outfall.
The detailed alternative analysis of the effluent discharge options is presented in Section 4.2.
The preliminary effluent limits for the Crow River WRRF discharge to the Crow River are
presented in Table 3.1. A full evaluation of the two outfalls is available as Appendix F.
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Table 3-1. MPCA PEL for Crow River WRRF

Existing Discharge Scenarioc 1 Scenario 2 Scenario 3 Scenario 4
AWWDF, mgd (1] 275 475 10.0 20.3
ADWDF, mgd o 188 342 7.20 1485
Low river flow, 7010, cfs [mgd] (1] 199 (12.9) 199 (12.9) 199 (12.9) 1939 (123)
Dilution Ratlo, 7TOL0:ADWDF (1] 6.5 3.8 18 o9
Antldeg review needed? NA fes fes Yes fes
Environmental re view needed? NA Yes Yes Yes Yes
Frozenm Mass Umits Poszible? NA Yes Yes fes Yes
CBODS-ammonia Unkage Eligible ? N& Yes No No Mo
POLLUTANT / PARAMETER Conc. Mazs Conc. Mazs Conc. Mass Conc. Masz Conc. Mass
CBODS, mg/L, (kg/day)o - -— 515 - 15 -— 15 - 15 -
T55, mg/L, (kg/day) — -— 30 —- 30 -— 30 - 30 -
Fecal Coliform Oganisms, orgs/100mL, year- - -— 200 NA 200 MA 200 - 200 -
| round disinfection
cChlorne, total residual ™, daily max, mg/fL - — 0.038 - 0.033 - 0.033 - 0.038 -
ammonia-N (June 1 - September 30 - - 5_43.-3 51/31.2 3 c4 139 726 12 941
Ammonia-N (October 1 - November 30) - - 19.4 201.7 115 207 5.9 2225 3.3 2464
ammonla-N [December 1 - March 31 - - --/5 —/52 5 90 116 439 6.5 4958
ammonia-N (apnl 1- May31) - — -—f-- -—f— - - 16.8 (8376 2.6 6493
Dissolved Deygen, mg/L - - 5.0 NA 6.0 N& & N& B NA
pH (Standard Unit) - -— 6.0-9.0 NA 6.0-9.0 MNA 6.0-390 —- 60-9.0 -—
Copper average monthly, ug/L, [g/d) — -— — —_ —_ — — — — —
Mercury, mgfd - — - - - — — _ _ _
Selenium, gfd - - - - - - - - - -
Sulfate, mgfL - - - - - - - - - -
Phosphorus, Jan — Dec, mg/L (kgfyr) - -— 1 1,771 1 1,771 1 1771 1 1771
Phosphorus, Jun - Sep, kg/d OF - — - 3.4 - 34 - 3.4 - 34
Fhosphorus, Jun - Sep, pg/l 2683 — 283 — 263 — 263 —
Chlorde as monthly average, ma/L (ka/day) - - - — - — — — - —

Table Notes:
'?.f.ﬁods.'ing work needs to be done fo defermine if 15 mgl is profective enough of downzfream dizsofved oxygen in the Crow River.

Scenano 1 Met Council may chooze fo have 5 5 mgl CBODS and higher ammonis seazonal imitz or chooze fo have 15 mgd CBODS and lower ammaonia limitz (CEODANHE

linkage). Total rezidual chiorine limii if chlorne iz vzed for dizinfection of the wasfewafer.

AWWDF = average wet weather daily flow, ADWDF = sverage dry weather daily flow, ofz = cubic feet per zecond, kg'dsy = kilograms per day, g = g/day, pgil = micrograms per lifer
The fotal phosphorus monthly limit of 3.4 in kilograma per day (kg/d), June-Sepfember, iz consiztent with river eutrophicstion sfandards (RES). The water-qualify-bazed efffuent limit
(WQREEL) of 3.4 kg'd iz bazed off 8 5-year long-ferm aversge waste load sllocafion (WLA) of 1.6 kgiday, June-September. The long-term sverage WLA of 1.6 kg'd iz bazed on
achieving RES 125 pg'L in the Crow River. The MPCA projects that by complying with the 3.4 kg/d monthly the Crow River WRRF will have fo sverage 1.6 kg/day, June—
September, over 8 S-yeaniong- term period. Affer the 5-year pemit cycle, MPCA will evaluafe the facility'z dizcharge snd the downstream water quality and, if necezsary, reduce the
facilify'z 2.4 kg'd monthly average limit fo enzure that the long-term sverage WLA of 1.6 kg'd iz achieved during the fune—Sepfember effective period. A concentration limit of 2683 pg/lL
and g long-term aversge of 125pg/l June—September would alzo be an oplion in place of the based masz river eutrophication imif and long-term fargef. If the facility discharges fo the
Mizzizzippi River, the WLA and limi recommendstions will be the same. In sddition, lske or river eufrophication WLA snd limits could increase bazed on water quality trading or if the
Crow River WRRF fakes over an existing Rogers WWTF. The sdditionz would need to ensure that sll downsfream WLA: are being met
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NPDES limits are generally set as the most stringent of technology-based effluent limits and
WQBELs. WQBELSs are calculated from WLAs, which are set in total maximum daily loads
(TMDL) or otherwise determined by outfall-specific calculations. Absent a TMDL or other pre-
determined WLA, WQBELs must be calculated using various assumptions related to the effluent
flow and variability, critical stream flows, and background water quality. Below is a discussion of
select proposed discharge limits contained in the previously shown Table 3-1.

3.1.1 Oxygen-related substances

The cBODs, ammonia, and dissolved oxygen (DO) limits presented in Table 3-2 are based on
MPCA’s c:BODs-ammonia linkage guidance document (MPCA 2022). Under this guidance, new
or expanded discharges with relatively low (<10:1) dilution are offered a choice between a 5
mg/L cBOD:s effluent limitation or a 15 mg/L cBODs with a lower ammonia-nitrogen (NHs-N)
effluent limitation, such as 3 mg/L. The evaluation indicated that ammonia limits in the 3 to 4
mg/L range could be necessary to prevent ammonia toxicity; these limits would also serve to
protect DO.

3.1.2 TSS

The 2013 turbidity TMDL for the Crow River was based on meeting 25 nephelometric turbidity
units (NTU), which is equivalent to 75 mg/L TSS. Therefore, the default technology-based limit
of 30 mg/L, which is less than half of the TMDL limit of 75 mg/L, would be in compliance with the
TMDL.

3.1.3 TP

As shown previously in Table 3-1, the phosphorus limit at the Crow River WRRF has two
components:

e Year-round 1-mg/L limit (1,771 kg/year), and
o Seasonal (June—September) limit of:

— 3.4 kg/d or

— 263 ug/L

To achieve the 3.4 kg/d summer-month limit, the MPCA projects that the Crow River WRRF will
have to average 1.6 kg/d, June—September, over a 5-year/long-term period. This makes the
practical summer phosphorus limit for the Crow River WRRF 1.6 kg/d.

Figure 3-1 shows the point at which the controlling summer-month phosphorus (P) limit will
switch from the mass limit of 3.4 kg/d P (1.6 kg/day P) to the concentration limit of 263 ug/L.
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Figure 3-1. Summer Month Mass and Concentration Limits as a Function of Increasing Flow to the Crow
River WRRF

Below an average daily flow of 3.6 mgd the Crow River WRRF will meet both requirements with
an effluent TP of 1 mg/L and the summer-month limit of 3.4 kg/d P (1.6 kg/d P long-term
average). As the flow reaches 3.6 mgd, the plant will treat to 0.263 mg/L TP (0.125 mg/L P long-
term average) during the summer months.

The WRRF will not receive more than 3 mgd until the Territorial Road Interceptor is built and
additional flows are rerouted to the plant.

3.2 Effluent Flow Rates and Variability

NPDES limits were estimated for a range of average daily effluent flows. MPCA bases WQBELs
for toxic constituents on average dry weather design flows rather than average design flows. TP
limits are based on 70 percent average wet weather design flows. Table 3.2 lists these effluent
flow values for the assumed range of flows.
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Table 3-2. Effluent Flows Used for NPDES Limit Estimation

Average Flow (Mgd) Average D(r?/n\é\(/j(;ather Flow 70% Average(\éVg;)\Neather Flow
2.70a 2.43 2.36
3.80p 3.42 238
5.10 4.59 4.46
8.00 7.20 7.00
12.0 10.8 10.5
16.5¢ 14.9 14.4
20.0 18.0 17.5

a. 2030 average daily flow under MCES Flow Scenario 4a1
b. 2050 average daily flow under MCES Flow Scenario 4a1
c.  Ultimate average daily flow under MCES Flow Scenario 4a1

3.3 Critical Stream Flows

The Crow River’s critical stream flows are sensitive to the stream flow period of record chosen
for calculation. This evaluation used the lowest 7-day average flow (7Q10) of 20 cfs based on
the long-term (1906-2020) record at the Crow River at Rockford, MN (United States Geological
Survey station 5280000), adjusted based on the drainage area of the Crow River near the
outfall 1 discharge site. This value is conservatively low because use of a more recent period
(e.g.,1990-2020) would result in a significantly higher 7Q10 value of about 64 cfs. Similarly, the
Crow River TMDL (Wenck Associates, 2013) cited a 7Q10 of 67 cfs based on the 1980-2009
period of record. Because the projected limits for some parameters (e.g., copper, chloride,
nitrate) are highly sensitive to the 7Q10 assumption, limits for these parameters are presented
as a range depending on the 7Q10 assumption. Confirmation of the appropriate 7Q10 value
would be an important part of the regulatory path forward.

The 30Q10 streamflow (used with ammonia permitting) for the same station was estimated at
23 cfs, and the 80 percent exceedance flow (used with TP) was estimated at 85 cfs.

MPCA uses the summer (June—September) 80 percent exceedance flow for permitting TP;
however, it was not necessary to compute the 80 percent exceedance flows for the Crow River
because phosphorus limits would be controlled by the need to meet the RES as an end-of-pipe
limit.

3.4 Potential for future regulatory changes
This section identifies future regulatory changes that might affect permit limits for a new Crow
River outfall.

3.4.1 Phosphorus

Crow River, Mississippi River, and Lake Pepin are all currently listed as impaired for nutrients.
MPCA is developing a TMDL for phosphorus to meet site-specific nutrient criteria in the
Mississippi River and downstream Lake Pepin. That TMDL is currently in draft form (MPCA
2021). The MCES Mississippi Basin Total Phosphorus Permit already contains the phosphorus
WLAs necessary to protect the Mississippi River and Lake Pepin. TMDL finalization is not
expected to change phosphorus permit limits at the future Crow River WRRF. Phosphorus
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concentration limits for the Crow River outfall would be controlled by the local river
eutrophication standards that have already been adopted.

3.4.2 Nitrogen

MPCA is in the process of developing water quality standards for nitrate nitrogen, which is
expected to be in the 7 to 10 mg/L range expressed as a chronic criterion.

In 2014, Minnesota adopted a statewide nutrient reduction strategy (State of Minnesota, 2014)
that calls for a 45 percent reduction in nitrogen loads by 2040. MPCA encourages voluntary
nitrogen reductions at WRRFs, and the regulatory framework might become more stringent in
the future. MPCA has also adopted a “regulatory certainty” policy for WRRFs to accept an early
total nitrogen limit. Under this policy, facilities that accept a total nitrogen (TN) limit receive
assurance that the limit will remain fixed for 20 years.

3.4.3 Chloride

MPCA did not project the need for an effluent limit for chloride under 2050 effluent flow
conditions. However, this result was partly dependent on assumptions related to critical stream
flow (7Q10). If the critical stream flow was lowered, a limit would be potentially needed at higher
effluent flows. Hence, chloride could limit the expandability of discharge to the Crow River,
regardless of the state’s future direction on regulating salty parameters.

3.4.4 Per- and polyfluoroalkyl Substances

The Mississippi River is listed as impaired for polychlorinated biphenyls (PCB) in fish tissue, and
for perfluorooctane sulfonic acid (PFOS). TMDLs have not yet been completed for these
constituents. Over a long-term planning horizon, Minnesota might adopt criteria or regulatory
policies for other categories of per- and polyfluoroalkyl Substances (PFAS) or emerging
contaminants, such as pharmaceuticals, personal care products, endocrine disruptors, etc.
Pending future evaluations, MCES expects that these substances may best be addressed by a
combination of source control (e.g., industrial pretreatment and source control) and conventional
treatment rather than installing treatment processes specifically to remove these substances.

3.4.5 Sulfate

The MPCA is currently working to fully implement a water quality standard to protect wild rice
from excess sulfate. The 1973-adopted standard, 10 mg/L sulfate, applies to “waters used for
production of wild rice.” The MPCA has developed a list of approximately 2,400 waters used for
such production. In the 2024 Impaired Waters List, MPCA identified a total of 43 waterbodies
(56 assessment units) as impaired due to measured sulfate levels in excess of 10 mg/L. Both
the middle fork of the Crow and Mississippi rivers were identified for sulfate impairment and
identified as waters used for wild rice production. Thus, as this rule gets fully implemented,
sulfate standards will apply to the Crow River WRRF.
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4. Site Development

4.1 Recommended Site Layout

The site slopes downward to the north toward the Crow River. As shown on Figure 4-1, most of
the property north of 1415t Street is within the 100-year floodplain. The property south of 141t
Street is outside of the 100-year floodplain and is most favorable for construction of treatment
facilities. The southern area would require less fill material and would not disturb existing
wetlands.

The resident who farmed the property has relocated. Previously farmed areas remaining outside
of future treatment works will be re-purposed, restored, and/or stabilized.

Figure 4-22 presents the planned initial and ultimate site layout of the Crow River WRRF. The
ultimate build-out scenario reserves space for future treatment units.
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The layout assumes the following structures will be located on the site:

e Headworks/Influent Pumping Building
— Contains the main electrical equipment for the plant electrical distribution system
— Allows expansion of screening and grit facilities for ultimate expansion

e Three Aeration Basins
— Allows expansion for future treatment types and ultimate expansion

e Aeration Blower and Pumping Building

— Includes aeration blowers, return activated sludge (RAS) pumps, waste activated
sludge (WAS) pumps, and secondary scum pumps

e Two 75-foot-diameter Secondary Clarifiers

¢ Provides the ability to add six secondary clarifiers for ultimate expansion
— UV Disinfection and Effluent Filters

e Administration/Laboratory/Maintenance Building

e Solids Storage and Loadout Building

— Includes dissolved air flotation thickener (DAFT), sludge storage tank mixing, and
primary sludge and scum pumps

— Includes sludge storage tank (for hauling liquid sludge to the Metropolitan WRRF)
e Odor Control
— Includes carbon absorbers for solids handling and for the headworks

e Two single-stage deep-bed continuous backwash filters
4.1.1 Site Security
Site security will include at a minimum:

e Perimeter fencing with controlled (card access) entry, including pedestrian doors and
vehicular gates

o Staff parking outside the fence line

e Site monitoring cameras with both local and remote capabilities

e On-site network video recorder

4.1.2 Sustainable Landscaping

Sustainable landscaping is an important consideration for the Crow River WRRF site. In addition
to potential vegetated stormwater management features (e.g., infiltration basins and rain
gardens), low-maintenance landscaping such as prairies can be included in the final design.
Sustainable landscaping can provide habitat for birds and insects. It can also reduce
maintenance costs by decreasing mowing requirements. Sustainable landscaping can be
aesthetically pleasing and can be used to limit sight lines to less-attractive industrial activities.
Other sustainable options could include cisterns designed to capture rainwater for irrigation use,
which can reduce water consumption and lower the WRRF’s carbon footprint. The plant will use
the MCES Sustainable Landscape Guidelines document, which is included in Appendix G.
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4.2 Effluent Discharge Location

4.2.1 Recommendation

Based on review of the potential WQBELSs and their respective implementation costs, the
following is the recommended effluent discharge location:

e Alternative 1B: construct the new Crow River WRRF and outfall at the Crow River
location to meet an in-stream TP target of 0.125 mg/L

The recommendation is based on the following:

o The effective phosphorus concentration allowed by the existing Rogers WRRF’s RES-
based phosphorus limit of 3.4 kg/d diminishes as the flow increases.

e Acceptance by MPCA of an alternate regulatory approach by which a new Crow River
outfall would meet the in-stream TP target of 0.125 mg/L as an end-of-pipe limit would
prevent effluent limits from decreasing as plant flows increase.

¢ In the future, if flows increase and approach 8 mgd, service area growth could continue
but treatment levels would likely be dictated by the Lake-Pepin-based TMDL instead of
the Crow River RES.

e The infrastructure cost to discharge to the Mississippi River is more than the nutrient
removal cost for Alternatives 1 and 2 for all flow conditions.

4.2.2 Alternatives Identification

The maximum effluent flow rate to a Crow River discharge point will be governed by an NPDES
permit, based on the assimilative capacity of the Crow River. This Facility Plan evaluated three

primary (five total) alternatives to determine the future location of the Crow River WRRF and its
discharge point:

e Alternative 1 - construct the new Crow River WRRF near the Crow River, with discharge
to the Crow River; this alternative includes two permit options for phosphorus limits:
Alternative 1A and 1B

e Alternative 2 - construct the new Crow River WRRF near the Crow River, with discharge
to the Mississippi River approximately 7 miles east of the new facility; this alternative
also includes two effluent conveyance options: Alternative 2A and 2B

e Alternative 3 - construct the new Crow River WRRF near the Mississippi River, with
discharge to the Mississippi River

In addition to cost, the three primary alternatives were compared on a variety of non-economic
factors, including permitting requirements, constructability, expandability, and stakeholder
impacts/perceptions. The comparisons are presented to support recommendations on the outfall
alternatives and associated regulatory strategies. Table 4-1 outlines the alternatives and outfall

locations, as well as phosphorus and nitrate limits. Figure 4-3 illustrates the various outfall pipe
routes.
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Table 4-1. Summary of Alternatives for Nutrient Reduction at 3.8 mgd

NPDES NPDES Nitrate
Pipe And Outfall Location Phosphorus Limit Limit
(mg/L) (mg/L)

WRREF Facility

Location

MCES Acquired Site,

1Aab Near Crow River Gravity to Crow River 0.19 9.50

MCES Acquired Site . .
b il

1B Near Crow River Gravity to Crow River 0.17 9.50
MCES Acquired Site, . e

2Ap Near Crow River Gravity to Mississippi River 0.47 N/A

2Bp He=s Acq”'fed Sl Force main to Mississippi River 0.47 N/A
Near Crow River

3¢ NETEHE, [NEET Force main to Mississippi River 0.47 N/A

Mississippi River

a. Existing Rogers NPDES permit transfers to new Crow River facility
b. MCES-owned site
c.  Future site identified for purchase
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4.2.3 Alternatives Analysis

Table 4-2 generally outlines the five alternatives for the Crow River WRRF, as well as potential
permit requirements and outfall discharge locations.

Table 4-2. Summary of Facility and Outfall Location Alternatives

Alternative Proposed WRRF Facility Location Outfall Location Alternative Assumptions

New phosphorus target as

1 MCES Acquired Site, Near Crow River Crow River an end-of-pipe limit

2A MCES Acquired Site, Near Crow River Mississippi River ?eﬁ\g\tlglpgggaﬁggst)horus

2B MCES Acquired Site, Near Crow River Mississippi River IZUnTOF:Z? ;ﬁ:ﬁg PIEEREE
3 New Site, Near Mississippi River Mississippi River Gravity pipe; phosphorus

removal required

4.2.4 Alternative 1: Crow River Facility and Outfall

Under Alternative 1, the facility would be constructed at the MCES-acquired site in Rogers and
discharge to the Crow River.

Alternative 1 assumes a new Crow River WRRF outfall would meet the in-stream TP target of
0.125 mg/L expressed as a long-term June—September average) as an end-of-pipe limit.

MPCA identifies the segment of the Crow River considered for outfall as assessment unit
identification 07010204-502, which extends from the confluence of the north and south forks of
the Crow River near Rockford to the confluence with the Mississippi River, approximately 8 river
miles downstream of the proposed facility location.

On Minnesota’s 2020 and draft 2022 303(d) lists, the segment of the Crow River considered for
the outfall is listed as impaired based on benthic macroinvertebrate bioassessments, fish
bioassessments, and nutrients, as summarized in Table 4-3. The U.S. Environmental Protection
Agency approved TMDLs for turbidity, fecal coliform, and DO in 2013 (Wenck Associates,
2013). MPCA delisted the segment for DO in 2016 after determining that the DO criterion was
being met. In addition to the local impairments, any discharge to this segment would also fall
within the area covered by Minnesota’s statewide mercury TMDL (MPCA, 2007), the South
Metropolitan Mississippi Turbidity TMDL (MPCA, 2015), and the nutrient TMDL for Lake Pepin
and the Mississippi River (MPCA, 2021).
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Table 4-3. Summary of Impairments and TMDLs Pertinent to Crow River Receiving Waters
(Alts 1A and 1B)

e ] ASfJenSits IrTI;)ent el CompT(eet?e:j-l;)“:IBII_anned

Turbidity 2013
Bacteria 2013
DO 2013

Crow River
(South Fork to Mississippi River) 07010204-502 Macroinvertebrate 2022 (Planned)

bioassessments

Fish bioassessments 2022 (Planned)
Nutrients 2022 (Planned)
Mercury 2007
Statewide/Regional Multiple
Turbidity 2016

4.2.5 Alternatives 2A and 2B: Crow River Facility and Mississippi River Outfall

With either option under Alternative 2 MCES would treat wastewater at the same MCES-
acquired property proposed in Alternative 1; however, instead of discharging to the Crow River,
treated effluent would be conveyed via an approximately 7-mile pipeline to a submerged outfall
on the Mississippi River.

Under Alternative 2A, the area’s topography was evaluated to determine if the Crow River
WRREF effluent could be conveyed via a gravity pipeline to the Mississippi River. Light detection
and ranging (i.e., LIDAR) information was used to assess the area’s topography and develop
potential routes on both the north and south side of the Crow River. Generally, the new site is in
a low-laying area, and ground elevation increases as the distance from the Crow River
increases. Accordingly, the construction of an all-gravity system from the Crow River facility is
not feasible.

Alternative 2B uses the same 7-mile discharge pipeline alignment as Alternative 2A but includes
an effluent pump station at the site and force mains. Based on the existing topography, it is
assumed that the 7-mile effluent pipeline would be constructed as a dual-force-main system
from the WRREF to the discharge.

However, the existing topography would allow the system to operate as a gravity pipe from
approximately Station 208+00 to the outfall. Additional evaluation would be required to confirm
the pipeline route and outfall location if this alternative is selected.

Table 4-4 summarizes the cost comparison of the effluent outfall alternatives identified during a
Business Case Evaluation (BCE) process, including capital and O&M costs, as well as the net
present value (NPV). The Crow River WRRF with the Crow River outfall is the least costly
alternative for effluent disposal. It includes operations under the existing Rogers discharge
permit (Alternative 1A) and under a new permit (Alternative 1B) if required. Alternative 2A was
screened out due to terrain that makes the gravity pipeline infeasible for construction. Higher
projected capital costs for Alternatives 2B and 3 are primarily driven by pump station and longer
pipeline requirements.
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Table 4-4. Discharge Alternatives Business Case Evaluation Summary

Facility Discharge Nutrient Capital O&M TotaI_NPV
Alternative With
Location Location RENYZ] Cost Costs .
Adjustment

Crow River Crow River P and N $75.5M $19.6M $85M
2A Crow River Mississippi River P Only Not Constructable
2B Crow River Mississippi River P Only $109.3M $16.5M $116.6M
3 Mississippi River  Mississippi River P Only $83.3M $16.5M $91.6M

4.2.6 Non-economic Cost Considerations

In addition to costs, other relevant considerations include ease of permitting, ease of O&M,
constructability, energy/sustainability, expandability, and stakeholder impacts/perceptions. The
following subsections compare the four alternatives with respect to these factors.

4.2.6.1 Permitting

The Crow River WRRF and Crow River outfall would have the simplest permitting process
because it can be operated under the existing Rogers NPDES permit for both phosphorus and
nitrogen. A new permit would be required if a higher flow rate or Mississippi River outfall were
needed.

The Crow River WRRF would require a crossing under Burlington Northern Santa Fe’s (BNSF)
single-track railway. Discharging from the Crow River WRRF to the Mississippi River would
require two crossings. Alternative 3 does not impact BNSF operations.

Flow conveyance from the Rogers Lift Station to the Crow River WRRF requires one crossing
under 1-94, which is a six-lane interstate. Alternative 2B would need to pass back under 1-94 and
Highway 101.

Alternative 3 would not require an 1-94 crossing but would cross Highway 101 and Hennepin
County Road 144.

All alternatives would require a U.S. Army Corps of Engineers regional general permit for
temporary wetland impacts during pipeline construction, and reviews by the MN Department of
Natural Resources (DNR) and EIm Creek Watershed district organization.

4.2.6.2 Constructability

The Mississippi River outfall alternative would require the construction of an extended effluent
pipeline and pump station that would not be required for Alternative 1. The Crow River outfall is
more likely to need an in-stream diffuser vs. a Mississippi River outfall. The Mississippi River
Facility, Alternative 3, would require additional land purchase east of the existing Rogers
WWTF.

4.2.6.3 Operations and Maintenance
As shown previously in Table 4-4, Alternatives 1, 2B, and 3 all have similar O&M costs.
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4.2.6.4 Energy and Sustainability

All alternatives assume that an effluent pumping station will be required to discharge to
the Crow or Mississippi rivers. The main differentiator resides within the level of
treatment required at the discharge. Although the energy costs for Alternative 1B is the
highest of all alternatives, these costs are relatively insignificant within the overall cost of
the facility.

4.2.6.5 Expandability

Expansion viability to accommodate long-term growth in the service area is comparable
between the Crow River outfall alternative and the Mississippi River outfall alternative.
Projected phosphorus limits are more stringent for the Crow River outfall up to a capacity of
approximately 8 mgd. Beyond 8 mgd, the Lake-Pepin-based TMDL becomes more
restrictive such that the Mississippi River outfall alternative provides no discernable
advantage over the Crow River outfall.

4.2.6.6 Stakeholder Impact/Perceptions

Opposition could be expected from the communities located within the vicinity of the alternate
Crow River WRREF site for Alternative 3. The industrial nature of the facility likely will be
incompatible with the prime land area and neighboring parcels. In addition, the construction of a
7-mile dual-force-main system will increase the impacts and overall cost of the WRRF.

4.3 Hydraulics

A hydraulic profile was generated for the proposed Crow River WRRF as show in Figure 4-4.
The profile was developed assuming a gravity outfall with an influent pumping station
downstream of the bar screens. Flow projections used in the model are presented in Table 4-5.

Table 4-5. Crow River WRRF Design Flows

Average Annual 3.8 16.5
Maximum Day 10.2 32.6
PIWWF 11.0 334

Two plant configurations were considered. The model was configured with primary clarifiers and
all process units needed to process the ultimate peak instantaneous wet weather flow to
establish the hydraulic grade line though the plant and size conduits for future flows. It was then
run for the initial conditions without primary clarifiers. The total number of process units and the
process units in service for both cases is presented in Table 4-6. The model does not include
the bar screens since they are located upstream of the influent pumps.
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Table 4-6. Process Units

Process Unit Number of Units Number of Units
2050 (total/in service) Ultimate Buildout (total/in service)

Grit Removal Unitsa 11 2/2
Primary Clarifierst 0/0 3/2
Aeration Tanks 3/2 5/4
Secondary Clarifiers 3/2 8/7
Effluent Filterse 2/2 5/5
UV Disinfection 1/2 2/3

a. A single grit removal with a bypass channel assumed for 2050 flows.
b.  No primary clarifiers for 2050 flows.
c.  Models assume a filter influent pumping station, with 100% of the flow bypassed around the filters in the model.

The model results show that there is sufficient elevation change at the proposed site for gravity
flow between unit processes, excluding the continuous backwash filter pumping system. There
is a significant elevation change between the plant’s proposed site and the Crow River. The
proposed plant site is located at an elevation that will prevent flooding up to the 0.2 percent
flood elevation from the Crow River (Federal Emergency Management Agency [FEMA], 2016).
Table 4-7 presents the design river elevations.

Table 4-7. Crow River Design Hydraulic Grade Lines

Crow River Flood Stage Elevation (feet)

Approximate Plant Site Elevation 895.0
Normal River Elevation 856.0
10% Probability Flood Elevation (10 year) 867.5
1% Probability Flood Elevation (100 year) 873.1
0.2% Probability Flood Elevation (500 year) 876.0
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4.4 Liquid Treatment Process Selections

4.4.1 Septage Receiving

MCES provides septage receiving facilities for permitted liquid waste haulers at three of its

four WRRFs. These solids processing facilities have an annual average flow greater than 10
mgd and 24/7 staffing. The Crow River WRRF will not be staffed 24 hours a day. Septage
receiving facilities at the Crow River WRRF would benefit a subset of currently permitted
haulers via capital and operating costs for new facilities passed on directly to haulers and rate
payers through MCES rates. Accommodating septage receiving at the Crow River WRRF would
require additional treatment capacity and trigger facility expansion following service relocation
sooner than anticipated for the service area.

Septage receiving for the Crow River WRRF is not recommended at this time. It is
recommended that septage receiving be re-evaluated when annual average flows are between
5 and 10 mgd and the Crow River WRRF becomes a solids processing facility, or when MCES-
wide solids management practices change. Both the Fridley and Metropolitan WRRFs have
septage receiving facilities serving permitted liquid waste haulers in the Hennepin County area.

4.4.2 Preliminary Treatment
The recommended process alternatives for each headworks process include:

e Screening: two multi-rake bar screens (1 duty/1 standby), with one bypass channel

¢ Influent pumping: a wet well/dry well configuration, with two separate wet wells
Influent flow metering: magnetic flow meters installed on the common discharge piping
associated with each of two influent pumping wet wells

e Grit removal and grit processing: systems that will be bid based on performance rather
than equipment type to increase competitive pricing among manufacturers

4.4.2.1 Screening

4.4.2.1.1 Recommendation

Alternative 2 — Multi-rake Bar Screens are recommended for screening due to ease of
maintenance, operator familiarity, and lower head loss. The screens would be located
immediately downstream of the influent flow into the Crow River WRRF, and upstream of the
influent pumping system and grit removal. Washers and compactors are also recommended for
the screenings.

4.4.2.1.2 Alternatives Identification

Three screen alternatives were evaluated: perforated plate screens, multi-rake bar screens, and
climber-type bar screens. Other types of screenings removal technology are available, but these
represent the most commonly proven technologies that meet the desired design criteria
identified in Section 2.1.1.

4.4.2.1.2.1 Alternative 1 — Perforated Plate Screens

Perforated plate screens are mechanically cleaned screens consisting of rotating perforated
screening elements mounted on a conveying chain. At the upper turning point, the perforated
plates are continuously cleaned by a rotating brush. Two separate motors rotate the perforated
plates and the brush. Perforated screening elements provide higher separation of solids
compared to similar bar screen installations, at the expense of increased head loss. Although
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this alternative allows for high loading rates and screenings retention, perforated plate screens
require spray water, have increased head loss compared to the other alternatives, and require
relatively high maintenance due to their multiple mechanical systems.

4.4.2.1.2.2 Alternative 2 — Multi-rake Bar Screens

Multi-rake screens are mechanically cleaned screens consisting of a stationary bar rack with
multiple rakes mounted on a conveying chain. A motor drives the chain and attached rakes,
which continuously engage the bar screen and remove screenings. The screenings are
conveyed out of the water up to a discharge point where the screenings are captured for
disposal. The motor is located at the top of the unit, which eases maintenance. Guide hubs or
sprockets located at both the top and bottom of the screen are used to fix the drive chain and
rakes to the screen face. Multi-rake screens allow for high loading rates, reduced frame height,
and low head loss, and do not require flush water for cleaning.

4.4.2.1.2.3 Alternative 3 — Climber-type Bar Screens

Climber screens comprise long, vertical bars and a long single articulated raking mechanism.
The rake is kept above the waterline until engaged. It then enters the channel on the upstream
side of the screen and removes debris trapped against the bars up and out of the water. When
not removing debris, the moving parts are permanently out of the water. Climber screens
typically require large frames that extend well above the discharge point to guide the rake
mechanism through its full range of travel. As a result, climber screens may require taller
building space depending on configuration and bridge crane layout. Climber screens have low
maintenance and head loss requirements and do not require flush water; however, they do have
a reduced loading capacity and lower screening retention than the other two alternatives.

4.4.2.1.3 Alternatives Evaluation

Based on proposed design conditions for each alternative, life-cycle costs were calculated, as
shown in Table 4-8.

Table 4-8. Crow River WRRF - Screening

Alternative Capital Costs O&M Costs Total NPV with Adjustment

Alt 1 — Perforated Plate $1,028,000 $2,020,000 $3,048,000
Alt 2 — Multi-rake (Recommended) $1,099,000 $1,978,000 $3,076,000
Alt 3 — Climber-type $1,652,000 $2,974,000 $4,626,000

Multi-rake bar screens are the recommended alternative for the Crow River WRRF based on
ease of maintenance, operator familiarity, and lower head loss. Although the NPV for perforated
plates is slightly less than multi-rake bar screens, this system has two mechanical systems that
require maintenance, as well as spray water requirements and increased head losses when
compared to other alternatives.
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4.4.2.1.4 Basis of Design
The screens will be designed in accordance with the following design criteria:

Equipment redundancy

e N+1 screen redundancy (where N represents the number of screens required for plant
operations) to allow for continued operations with one unit out of service

e 1 duty screen, 1 standby screen, and 1 bypass channel

e Flow velocity

— A minimum approach velocity of 1.25 feet per second (ft/sec) for a clean screen will
be maintained per 10 States Standards to minimize settling upstream of the screen.

— A maximum approach velocity of 3 ft/sec for a clean screen will be maintained per
10 States Standards to prevent settling upstream of the screen.

— Oirifice velocity will not exceed 6.5 ft/sec.

Sloped between 45 and 90 degrees from horizontal per 10 States Standards

Ya-inch screen opening size

An average of 8 cubic feet per day screening content/volume generated

4-ft channel width

Two screenings washer compactors

Conveyance to dumpster via the discharge pipe on each washer/compactor

4.4.2.2 Influent Pumping

4.4.2.2.1 Recommendation

Influent pumping is required due to the interceptor depth below grade flowing to the Crow River
WRREF site. Initial concepts have the interceptor to be approximately 20 ft below grade where it
would enter the WRREF site. Since influent pumping is required due to site conditions, the pumps
will be used to raise the hydraulic grade line high enough to allow gravity flow through the
treatment processes to the discharge location so effluent pumping is not required.

Alternative 2 — Wetwell/Drywell configuration is recommended due to greater familiarity with the
configuration, ease of maintenance for pumping equipment, and the flexibility to add future
pumps.

4.4.2.2.2 Alternatives Identification

Two alternatives were evaluated for influent pumping: a wet well with submersible pumps and a
wet well/dry well pump station. For both alternatives, it is recommended to use variable-speed
drives to eliminate the pulsing of flows entering the treatment process.

A trench-style wet well is recommended for each alternative to minimize grit deposition, which is
a problem at the current Hastings headworks facility. For redundancy, two trench-style wet wells
are considered for each of the alternatives. Providing two wet wells allows temporary shutdown
and maintenance to either of the wet wells and their pumps. It is also assumed that all pumps
will operate independently with a simple lift, and discharge into a common channel.

4.4.2.2.2.1 Alternative 1 — Wet Well with Submersible Pumps

Alternative 1 involves the construction of two trench-style wet wells with three 2.2-mgd
submersible pumps installed in each, for a total of six submersible pumps (5 duty/1 standby).
The pump station will provide 11 mgd firm capacity when both wet wells are in service.
Providing two wet wells allows temporary shutdown and maintenance of either of the wet wells
and its pumps. Each wet well will provide 6.6 mgd of capacity in isolation, which will allow one
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side of the station to be removed for cleaning and inspection during dry weather flow conditions,
assuming a 2050 dry weather diurnal peak flow of 5.7 mgd.

4.4.2.2.2.2 Alternative 2 — Wet Well/Dry Well

Alternative 2 involves the construction of two trench-style wet wells with six 2.2-mgd pumps (5
duty/1 standby) installed in a common dry well. The pump station will provide 11 mgd firm
capacity when both wet wells are in service. Plug valves are recommended upstream of the
pumps for individual pump isolation; however, it is still recommended to install two wet wells so
one side can be removed from service for cleaning and inspection during dry weather. If one of
the wet wells is temporarily removed from service, the second wet well will provide 6.6 mgd of
capacity in isolation, which would allow accommodation of an assumed 2050 dry weather
diurnal peak flow of 5.7 mgd.

4.4.2.2.3 Alternatives Evaluation

Based on proposed design conditions for each alternative, life-cycle costs were calculated as
shown in Table 4-9. Differences in building layouts between the two alternatives were included
in the costs below since the configurations greatly affected building size.

Table 4-9. Crow River WRRF - Influent Pumping

Alternative Capital Costs O&M Costs | Total NPV with Adjustment

Alt 1 — Wet Well with Submersible Pumps $20,079,000 $15,291,000 $35,370,000
Alt 2 — Wet Well/Dry Well (Recommended)  $23,426,000 $17,701,000 $41,126,000

Even though the wet well with submersible pumps option is the lowest NPV, the wet well/dry
well option is the recommended alternative due to plant staff’s existing familiarity with a wet
well/dry well configuration, ease of maintenance for pumping equipment, and the flexibility to
add future pumps.

4.4.2.2.4 Basis of Design
e Projected Flow Rates

— 1.1 mgd — projected 2030 baseline average dry weather flow
— 3.8 mgd - projected 2050 annual average flow

— 5.7 mgd — projected 2050 dry weather diurnal peak flow (assumes a 1.5x diurnal
peaking factor)

— 10.2 mgd — projected 2050 peak hour flow
— 11.0 mgd - projected 2050 peak instantaneous flow

— 8.0 mgd — projected annual average flow associated with a longer-term future build-
out scenario

— 19.0 mgd - projected peak instantaneous flow associated with the longer-term future
build-out scenario

e Hydraulics and Configuration

— Total head tentatively assumed to be 45 ft
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e Six pumps, each sized for 2.2 mgd, recommended initially, to provide adequate firm
capacity to meet projected 2050 peak instantaneous flows of 11 mgd. The pumps can
later be replaced with higher-capacity pumps as needed to satisfy longer-term flow
requirements.

e Two wet wells will be provided; the wet wells will be sized to accommodate a total of six
pumps at 3.8 mgd each to allow capacity for a future average annual flow of 8 mgd
corresponding to a longer-term projected intermediate build-out scenario, with a peak
firm capacity of 19 mgd, with minimal modifications

e Each wetwell will be capable of individually accommodating the dry weather diurnal peak
flow, thus allowing one wet well to be taken offline for maintenance during dry weather
periods. The dry weather diurnal peak flow is tentatively assumed to be 5.7 mgd for the
2050 design year, based on a 1.5x diurnal peaking factor. Diurnal flow variation and
requirements will need to be refined during detailed design when the full extent of the
contributing sewershed is better understood.

4.4.2.3 Influent Flow Metering

4.4.2.3.1 Recommendation

Alternative 2 — Magnetic flow meters are recommended for influent flow metering at the Crow
River WRRF due to lower cost, proven reliability, and high accuracy. The flow meters will be
located downstream of the screens and influent pumping.

4.4.2.3.2 Alternatives Identification

Influent flow metering is required at the headworks facility to collect an accurate measurement
of the flow into the treatment process. Two alternatives were evaluated for influent flow
metering: Parshall flumes and magnetic flow meters.

4.4.2.3.2.1 Alternative 1 — Parshall Flume

Parshall flumes are commonly used for metering influent flow due to their longevity and ease of
operation. Parshall flumes are an open-channel design with a standard hydraulic structure,
typically located in a concrete channel. A sensor records depth of flow at a specified point,
which corresponds to a flow rate. Parshall flumes require uniform approach conditions. A
sufficient straight channel length will be required upstream of the flume to ensure proper
approach conditions. Well-installed Parshall flumes can have accuracies around +/- 2.5 percent.

4.4.2.3.2.2 Alternative 2 — Magnetic Flow Meters

Magnetic flow meters are commonly used for pressurized flow metering. Magnetic flow meters
can be installed in both the horizontal and vertical orientations and are flanged to the pump
discharge piping. Due to their compact design, no additional building space is required for their
use. Magnetic flow meters installed in wells can have accuracies around +/- 0.5 percent. Six
flow meters would be recommended, i.e., one on each pump discharge. This assumes that the
system would be a simple lift with discharge above the water surface, which would eliminate the
need for check valves and isolation valves on the pump discharge piping.

4.4.2.3.3 Alternatives Evaluation

Based on proposed design conditions for each alternative, life-cycle costs were calculated as
shown in Table 4-10.
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Table 4-10. Crow River WRRF - Influent Flow Metering

Alternative Capital Costs | O&M Costs UL ALY
Adjustment

Alt 1 — Parshall Flume $184,000 $90,000 $274,000
Alt 2 — Magnetic Flow Meters (Recommended) $66,000 $118,000 $184,000

The alternative with the lower calculated NPV is the magnetic flow meter alternative. Magnetic
flow meters have the additional advantages of proven reliability, and higher accuracy relative to
Parshall flumes. For these reasons, magnetic flow meters are the recommended influent flow
metering alternative.

4.4.2.3.4 Basis of Design

The recommended configuration is to provide two magnetic flow meters in total, with one on the
common discharge pipe associated with each influent pumping wet well. Flow metering will be
located downstream of the screens and influent pumping. It is assumed that standby or back-up
flow metering will not be provided.

4.4.2.4 Grit Removal

4.4.2.4.1 Recommendation

Either Alternative 1 — Smith and Loveless PISTA® Grit Chamber or Alternative 2 — Hydro
International HeadCell are recommended since either system can be configured to remove

95 percent of 106-micron grit. Additionally, both of these systems are proprietary. Either unit can
provide grit removal; therefore, the recommended option should be chosen based on
performance specifications during design/construction.

4.4.2.4.2 Alternatives Identification

Two alternatives for grit removal were evaluated: a vortex type (Smith and Loveless PISTA grit
chamber) and a stacked tray system (Hydro International HeadCell).

4.4.2.4.2.1 Alternative 1 — Smith and Loveless PISTA Grit Chamber

The Smith and Loveless PISTA grit chamber removes grit with a vortex created by the water
entering the chamber. As water enters the chamber it begins to spin and create a vortex.
Centrifugal forces move the grit to the outside of the vortex and carries it down the bottom of the
upper chamber floor, finally settling in the bottom center storage chamber. An internal baffle
controls water level within the unit and accommodates increased velocities in the unit during
low-flow periods. Depending on the grit load, grit may be pumped either intermittently or
continuously. A fluidization ring and air scour are typically provided to break up compacted grit
for pumping. This alternative requires a small footprint and lower headloss, but the structure is
more complex and requires a longer approach channel, and the internal baffle requires
additional maintenance associated with the motor and moving parts.

4.4.2.4.2.2 Alternative 2 — Hydro International HeadCell

The Hydro International HeadCell is an all-hydraulic grit concentrator that uses vortex flow and a
stacked tray design to efficiently capture and settle fine grit via large surface areas and short
settling distances. The unit is installed downstream of screening. The unit requires no external
power source and has no internal moving parts. A concrete formed sump allows collection of
grit, and a separate grit pump pulls grit from the bottom of the unit. The grit pump operates
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intermittently, which requires a fluidizing ring to resuspend settled grit more aggressively prior to
pumping. A non-potable water supply is required. Grit could also be pumped continuously. This
alternative has no moving parts and a simple structure, but requires a larger space and has a
higher headloss through the unit.

4.4.2.4.3 Alternatives Evaluation

Based on proposed design conditions for each alternative, life-cycle costs were calculated as
shown in Table 4-1111.

Table 4-11. Crow River WRRF - Grit Removal

Alternative Capital Costs | O&M Costs LD AT
Adjustment

Alt 1 — Smith and Loveless PISTA Grit Chamber $441,000 $530,000 $971,000
Alt 2 — Hydro International HeadCell $588,000 $529,000 $1,117,000

The alternative with the lower calculated NPV among these two options is the Smith and
Loveless PISTA grit chamber; however, both the PISTA and the HeadCell are proprietary. For
this reason, it is recommended that MCES allow the design-build contractor to provide either
unit based on performance rather than on equipment type.

4.4.2.4.4 Basis of Design
The grit removal system will be designed in accordance with the following design criteria:

95 percent capture of grit greater than 106 microns at peak hour flow

Pass instantaneous peak flow at reduced solids capture

A single grit removal unit provided with a bypass channel to use for maintenance
A desired approach velocity between 2 and 3 ft/sec and a 4-ft-wide channel will be
provided

e Adry-pit style grit pump will be provided

4.4.2.5 Grit Processing

4.4.2.5.1 Recommendation

Either Alternative 1 — WEMCO Hydrogritter Il, Alternative 2 — Hydro International GritCleanse, or
Alternative 3 — Smith and Loveless grit washer is recommended since all systems can be
configured to capture 95 percent of fine (150 mesh/106 micron) grit at a specific gravity of 2.65.
Each of these systems is proprietary, and it is recommended that the grit processing system be
selected based on performance specifications during design/construction.

4.4.2.5.2 Alternatives Identification

Three alternatives were evaluated for grit processing: a grit cyclone/classifier type (WEMCO
Hydrogritter 11), a fluidized bed type (Hydro International GritCleanse), and a lamella plate type
(Smith and Loveless grit washer).

4.4.2.5.2.1 Alternative 1 — WEMCO Hydrogritter Il

The WEMCO Hydrogritter Il grit removal system is a combination grit cyclone and classifier. Grit
slurry enters the cyclone where grit is captured and processed. The grit concentrate from the
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cyclone underflow discharges to the spiral classifier where the grit is allowed to settle. The
settled grit travels up the spiral conveyor where it is de-watered and then discharged as a low-
moisture product ready for disposal. This alternative has a single motor and small footprint, but
the cyclone back-pressure increases grit pump energy consumption.

4.4.2.5.2.2 Alternative 2 — Hydro International GritCleanse

The Hydro GritCleanse is a fluidized bed grit washing system. Flow is introduced tangentially
into a conical clarifier that forces grit into the boundary layer located at the inside wall of the unit.
Grit then settles to the bottom of the unit into a fluidized bed. Washing occurs in the fluidized
bed as organic material attached to the grit particles is scrubbed away due to friction between
particles; higher-density material descends to the bottom. The cleaned grit is then intermittently
discharged and dewatered by means of a screw. This unit is designed to specifically operate
with the Hydro International HeadCell grit removal unit and has a larger footprint and two
motors, which may result in additional maintenance.

4.4.2.5.2.3 Alternative 3 — Smith and Loveless Grit Washer

The Smith and Loveless grit washer provides dewatering and retention of fine grit. Flow enters
into a lamella parallel plate section for high-rate settling. Grit then continues up an inclined
screw conveyor for dewatering. The classifier screw transports the clean grit up an inclined
plane before discharge into a container. This unit has a single motor and smaller footprint but
requires additional grit concentrator equipment, which may increase maintenance requirements.

4.4.2.5.3 Alternatives Evaluation

Based on proposed design conditions for each alternative, life-cycle costs were calculated as
shown in Table 4-12.

Table 4-12. Crow River WRRF - Grit Processing

Alternative Capital Costs | O&M Costs Total NPV with Adjustment

Alt 1 — WEMCO Hydrogritter Il $194,000 $348,000 $542,000
Alt 2 — Hydro International GritCleanse $441,000 $794,000 $1,235,000
Alt 3 — Smith and Loveless Grit Washer $282,000 $507,000 $789,000

All three alternatives are proprietary. Selection of an individual alternative would require a sole-
source procurement. All alternatives can meet the design requirements for grit processing. It is
recommended that an alternative be selected based on performance specifications.

4.4.2.5.4 Basis of Design
Grit processing will be designed in accordance with the following design criteria:

o 95 percent capture of grit greater than 106 microns at a specific gravity of 2.65
Less than 5 percent volatile solids and less than 10 percent water content in washed grit

e Asingle grit train provided in conjunction with a single grit chamber, with space to
accommodate the addition of a future unit

e All units will discharge to a common chute that will drop into a dumpster. Truck access
will be provided for dumpster access.
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4.4.3 Primary and Secondary Treatment

The primary and secondary treatment processes focus on facility requirements to meet the
preliminary effluent limits for discharge to the Crow River, including monthly TP discharges of
less than 0.2 mg/L TP and year-round nitrification.

4.4.3.1 Recommendation

It is recommended that MCES proceed with a conventional anaerobic/oxic (A/O) secondary
treatment process without primary clarifiers. Cloth filters are recommended to reduce effluent
TP discharges below 0.2 mg/L based on operational familiarity and ease of operation, and
because they have capacity to reduce monthly effluent TP discharges below 0.1 mg/L without
the need to add tertiary flocculator clarifiers.

A BCE evaluation of primary treatment showed reducing the quantity of solids
generated/transported by eliminating primary treatment is more cost effective than reducing the
bioreactor size and aeration energy demands. Solids processing with WAS only offers
advantages, such as reduced odor control for solids storage.

4.4.3.2 Alternatives Identification

Twenty-three viable liquid steam treatment technologies were initially identified that could
achieve target effluent water quality treatment levels listed in Table 4-13. A screening process
was used to select the following four alternatives for more detailed evaluation:

e Alternative 1: Conventional A/O

e Alternative 2: Anaerobic/Simultaneous Nitrification-Denitrification (A/SND)
e Alternative 3: Membrane Bioreactors (MBR)

e Alternative 4: AquaNereda® Aerobic Granular Sludge (AGS)

Effluent water quality criteria for process screening and subsequent analysis were established
based on the draft MPCA PEL Letter (Appendix E).

Table 4-13. Crow River WWTF Planning Effluent Water Quality Criteria

Concentration, mg/L
Treatment Level - :
Monthly Ammonia Annual TN Monthly TP Chlorides

1 Full nitrificationa NA 0.2 --
2 Full nitrificationa 10-15 0.2 --
3 Full nitrificationa 10-15 0.061 -
4b Full nitrificationa 10-15 0.061 250

a. Assumes full nitrification in summer and winter are achieved at a minimum aerobic solids retention time (SRT) of approximately
9 days plus monthly permit limits for cBODs and TSS less than 10 mg/L
b.  Includes general sizing for generic PFAS reduction system
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Four sequentially more stringent effluent water quality criteria (treatment levels) were used in
this analysis. Treatment Level 1 was used to determine sizing and costs for the baseline
configuration requiring nitrification and projected TP removal requirements. Treatment Level 2
adds facility sizing and costs to reduce TN discharges to roughly 10 to 15 mg/L. Treatment
Level 3 defines space requirements for ultimate plant build-out with on-site solids disposal and a
mass cap on treatment level TP discharges. Treatment Level 4 provides general sizing for
additional facilities to reduce effluent chlorides and PFAS discharges.

Table 4-14 lists the initial 23 viable liquid stream treatment technologies. The technologies are
grouped into four categories: conventional BNR technologies, technologies with a focus toward
low-energy and net zero energy facilities, intensification processes that reduce the plant
footprint or operating requirements, and tertiary technologies to further reduce TP and TN
discharges.
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Table 4-14.

Alternative

Typical Monthly
Discharge

Selected
Pathway

Identification and Screening Decision of Mainstream Liquid Process Alternatives

Screening Decision

Conventional Technologies with Chemical Phosphorus Removal

CC-1 Nitrifying Activated Sludge

CC-2  Modified Ludzack-Ettinger

CC-3  4-stage BNR

CC-4  Step-feed BNR

<0.75 NA
<0.75 <10
<0.75 <3t0 10
<0.75 <10

Conventional Technologies with Biological Phosphorus Removal

CB-5 A/O (or sidestream EBPR [S2EBPRY])
CB-6 anaerobic, anoxic, and aerobic (A20)
CB-7  5-stage BNR

Low Energy/Net Zero Technologies

NZ-8  A/SND (Low DO A/O)

NZ-9  Membrane Aerated Bioreactor

NZ-10 High-rate A/B

NZ-11 Mainstream Deammonification

Process Intensification Technologies
Pl-12 MBR
PI-13  Integrated Fixed-film Activated Sludge

PI-14  BioMag

<0.7 NA
<0.8 <10
<0.8 <3to 10
<1.0 8to 12
<1.0 <10
<1.0 <10
? ?
<0.3 NA/<10
<0.8 NA/<10
<0.3 NA/<10

1- EBPR

2-A/SND

3-MBR

Screened — high operating cost, poor sludge quality, high chemical use

Screened — high operating cost, more mechanical equipment, high
chemical use

Screened — high operating cost, more mechanical equipment, high
chemical use

Screened — high operating cost, more mechanical equipment, high
chemical use

Selected — EBPR for chemical and solids reduction plus consistency with
other MCES plants

Selected — innovative process for reducing energy
Screened — high capital cost and more mechanical equipment
Screened — no driver for carbon diversion for energy production

Screened — emerging technology

Selected — established technology, eliminates tertiary treatment for
phosphorus

Screened — high operating cost, poor sludge quality

Screened — high operating/energy cost, more mechanical equipment,
increased consumables (magnetite/polymer)
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Typical Monthly

Discharge
Alternative 2 SeeEe Screening Decision
Pathway
PI-15  AquaNereda (AGS) <1.0 <10 4-AGS Selected — Innovative, low energy cost, sludge densification
PI-16  BIOCOS <1.0 <10 Screened — emerging technology
PI-17  Nuvoda Mobile Organic Biofilm <0.8 <3to 10 Screened — emerging technology

Tertiary Denitrification

TN-18 Denite Filters/Moving-bed Biofilm Screened — higher cost and increases chemical (carbon usage) for TN

<0.3 <10

Reactor reduction, partial denitrification-anammox potential with deep-bed filter
Tertiary Phosphorus Removal
TP-19 Conventional Dual-media Filters <0.3 NA Screened — higher capital cost and more mechanical equipment
TP-20 Tertiary Membrane Filters <0.1 NA Screened — higher capital cost and more mechanical equipment
TP-21 Deep-bed Continuous Backwash Filters <01 NA All Treatment  Selected — lowest capital cost, retrofit for higher removal
Levels
TP-22 CoMag <0.1 NA Screened — more mechanical equipment and consumables (magnetite)
TP-23 Cloth media filters <0.3 NA Screened — higher capital cost and more mechanical equipment
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When considering the long-term holistic approach and each technology’s ability to be
sequentially staged or added to meet more-stringent effluent water quality criteria in the future,
four treatment pathways were developed, as shown on Figure 4-5:

o Pathway 1 is based on nitrifying enhanced biological phosphorus removal (EBPR)
conventional technologies, which are similar to other MCES facilities.

e Pathway 2 uses innovative low DO EBPR technology, more commonly known as A/SND
with advanced aeration controls and iInDENSE™ gravimetric sludge densification

o Pathway 3 uses MBRs as an established technology to eliminate the need for tertiary
phosphorus treatment

e Pathway 4 adopts AquaNereda AGS as an innovative technology that achieves nutrient
goals while reducing mechanical facilities and operating costs.

Pathway 1 Pathway 2 Pathway 3 Pathway 4
Treatment Level 1 A/D A/SND AGS
(02 mg-PyL (CB-5) (NZ-8) (PI-15)
Treatment Level 2 A20/5-stage A/SND AGS
(0.2 mg-P/L, 10-15 mg-N/L) (CB-6/T) (NZ-8) (PI-15)
Treatment Level 3 Pathway 1 with reduced TP and on-site solids stabilization and
(0.081 meF/L. 10-16 mg-N/L) processing- general space requirements only at ultimate build-out
Treatment Level 4 Same as Level 3 with focus on general space
{chlorides, PFAS) requirements at ultimate build-out

Figure 4-5. Crow River WRRF Treatment Pathways for Selected Alternatives

All selected treatment pathway alternatives are evaluated without primary treatment. A subset of
Pathway 2 alternatives was evaluated to illustrate the impacts of adding conventional primary
clarifiers or primary filtration to the proposed flow scheme.

Tertiary filtration is required for all treatment pathways except Pathway 3 to achieve effluent TP
requirements. Continuous backwash and cloth media were selected as two potential
alternatives for tertiary treatment.

A brief overview of each selected alternative is provided below, along with key process sizing
and design data.

4.4.3.2.1 Alternative 1: Conventional biological phosphorus removal — A/O Process

Alternative 1 consists of an A/O process and has the following treatment facilities: two-pass
bioreactor trains and two FSTs. The bioreactors contain a small RAS denitrification zone to
reduce nitrate recycles to the anaerobic selector and have step-feed capabilities to reduce
clarifier solids loading rates (SLR) during wet weather flow. Figure 4-6 is a process flow
schematic for Alternative 1.
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Figure 4-6. Alternative 1: Conventional Biological Phosphorus Removal — A/O Process

4.4.3.2.2 Alternative 2: Low Energy Technology - Step A/SND

Alternative 2 operates at DO concentrations of 0.5 mg/L or lower using ammonia-based aeration
control for SND to reduce aeration requirements by approximately 30 percent. Wet weather
influent is fed into the oxic zone to achieve the step-feed design. To offset poorer sludge
settling commonly encountered with low DO operations, Alternative 2 adds hydrocyclone
gravimetric selectors to improve settleability. Figure 4-7 is a process flow schematic for
Alternative 2.
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Figure 4-7.  Alternative 2: Low Energy Technology, Step A/SND?

2 \When a DENITE zone is added as shown here, the process is called Modified Johannesburg.
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4.4.3.2.3 Alternative 3: Intensification Technology — 3-stage BNR with MBR

Alternative 3 is configured as an A20 MBR system with multiple mixed liquor recycles. The final
clarifiers and tertiary filtration are replaced with four MBR trains that provide excellent solids
separation and low TP discharges. Figure 4-8 is a process flow schematic for Alternative 3.
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Figure 4-8. Alternative 3: Intensification Technology — 3-stage BNR with MBR

4.4.3.2.4 Alternative 4: Intensification Technology — AquaNereda AGS

Alternative 4 is AquaNereda’s AGS, which performs simultaneous biological phosphorus
removal, nitrification, and denitrification in sequencing batch reactor tanks and has excellent
sludge settling characteristics due to the granular biomass. Figure 4-9 is a process flow
schematic for Alternative 4.
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Figure 4-9. Alternative 4: Intensification Technology, AquaNereda AGS
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4.4.3.3 Alternatives Evaluation

4.4.3.3.1 Cost Comparison:

Table 4-15 summarizes the comparative capital and annual O&M costs and the NPV for each
alternative. All alternatives assume the same sludge storage and odor control systems are
provided and that solids generated are hauled, dewatered, and incinerated at the Metropolitan
WRRF.

Table 4-15. Treatment Level 1 Comparative Costs

ltem Alt 1: Alt 2: Alt 3: Alt 4:
A/O (Recommended) A/SND MBR AGS

Construction Costa
Yard Piping/Sitework $3.8M $3.8M $3.8M $3.8M
Primary Treatment - - $5.1M -
Influent Equalization - - $5.1M $3M
Bioreactors $23.9M $22.2M $23.2M $31.9M
Final Clarifiers $6.6M $6.6M - -
Mechanical Building $4.5M $5.6M $4.5M $1.7M
Splitter Boxes $900,000 $900,000  $300,000 $300,000
Sludge Buffer Complex - - - $3.5M
Electrical and instrumentation $7.9M $7.8M $8.4M $8.8M
Filtration Complex® $8.5M $8.5M $20M $8.5M
Total Construction Cost $56.1M $55.4M $70M $61.5M
Engineering and Administration $11.2M $11.1M $14M $12.9M
Total Capital Cost (rounded) $67M $66M $84M $74M
Comparative Annual 0&Me

Labor - Operations $221,000 $221,000  $220,800 $192,000
Energy $82,000 $65,000 $158,700 $74,800
Alum $39,000 $12,000 $23,500 $7,800

Liquid sludge hauling® = - - -
Metropolitan WWTF solids processing® -- = = -

Maintenance - Labor/Materials $98,000 $90,000 $282,000 $67,600
Total annual O&M $440,000 $388,000  $685,000 $342,000
NPV (rounded)e $78M $76M $102M $83M

Cost presented in November 2022 dollars

a. Construction costs are in accordance with the Association for the Advancement of Cost Engineering (AACE) Class 5
conceptual level cost estimates (-50% to +100%) for planning purposes.

b.  Non-MBR alternative filtration complex includes electrical and instrumentation.
Annual O&M costs based on treating 2038 annual average flow of 2.4 mgd (mid-point planning period).
Annual O&M costs for sludge hauling and processing estimated at $520,000 per year for all alternatives but not included for
comparison purposes.

e. NPV assumes first year of operation in 2026 and planning through 2050. Inflation and discount rates both set at 3%.

f.  Salvage value and equipment replacement not included in NPV calculations.
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Capital costs are based on facility sizing for 2050 design conditions. Alternative capital costs
range from $67 million to $84 million. The difference in capital cost between Alternatives 1 and 2
is not significant for facility planning. Comparatively high capital costs for Alternative 3 result in
the highest NPV of all the alternatives.

Annual O&M costs are based on 2038 projected demands (mid-point of planning period). All the
alternatives have similar solids handling production and costs, so the evaluation did not include
a value for these operations. All alternatives except Alternative 3 includes tertiary filtration.

NPV of Alternatives 1 and 2 are considered equal for planning since their values are within 10
percent. Alternatives 3 and 4 reflect higher NPVs.

4.4.3.3.2 Non-economic Considerations:

Table 4-16 lists several key non-economic advantages and disadvantages of Alternatives 1, 2, 3
and 4. A key consideration for Alternatives 2 and 3 is the limited number of full-scale
installations. Alternative 2 (A/SND) has proven successful in full-scale and pilot testing but is still
considered an emerging technology.

Table 4-16. Treatment Level 1 Key Non-economic Advantages and Disadvantages

Alternative Advantages Disadvantages

e  Established technology e WAS requires separate handling to

e Simple, familiar operations at other MCES minimize/prevent P release back to main
plants liquid stream

e No chemicals added/low solids production e Lower volatile fatty acids (VFA) may

1: A/IO e Excellent sludge quality/capacity (sludge require supplemental VFA or chemical P
volume index [SVI] = 125 milliliters per gram polishing
[mL/g] orless) e Aeration basins classified as Class 1 Div 2

e  Primary treatment can be added in future if (18 inches above tank wall and 10-ft
needed/desired perimeter)

e Reduced nitrate recycles for improved e Hydrocyclone wasting emerging
phosphorus reduction performance and technology (Pueblo, CO; St Petersburg,
stability FL; pilots in Rochester, MN, and other

e Reduced energy demands (typically 20 to U.S. plants)

30 percent) e Added instrumentation and maintenance

e Excellent sludge quality/capacity (SVI = 125 for fine DO control

2: A/ISND mL/g orless) e Increase operational complexity for low

e Easy to provide flexibility for SND and DO control
operate at higher DOs e Hydrocyclone wasting at constant flow

e Hydrocyclone wasting promotes retention of rate results in time-based wasting for SRT
polyphosphate-accumulating organisms control
(PAO) and some sludge granulation o Few examples of full-scale installations

e No chemicals added/low solids production e Emerging technology

e High capital cost

e High energy consumption

e High maintenance costs

e DO recycle challenges nutrient removal

o  Wet-weather-flow limited, requires
equalization

e Requires fine-screen pretreatment
e Few examples of full-scale installations

e  Proven technology

e Reduces bioreactor volume (typically 30 to
3: MBR 50 percent)

e Eliminates tertiary filtration for TP removal

e  Compact footprint
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Alternative Advantages Disadvantages

e  Sole-source supplier

e Excellent nutrient removal

4: AGS

Excellent sludge quality

e No need for primary treatment
e No RAS pumping system required

e Limited U.S. installations

e Requires equalization or fourth train for
redundancy criteria

e  Medium to high capital cost

4.4.3.4 Basis of Design

The basis of design for all options is provided in Table 4-17.

Table 4-17.

Crow River WWTF Treatment Level 1 Key Process Design Data (2050)

ltem Units Alternative 1: Alternative 2: Alternative 3: | Alternative 4:
A/O A/SND MBR AGS

Flow Equalization Tank
Bioreactors

Number of trains

Total volume

Passes

Dimension per pass
(L x W x SWD)

Total SRT

Aerobic SRT
Anaerobic SRT

Anoxic SRT

Maximum month MLSS
DO

Aeration Demand
(average/peak)

MG
No.

ft

days
days
days
days
mg/L
mg/L

scfm

3
3.7
2

153 x30x 18

183
9.0
1.9
2.9

4,000

2.0

4,700/7,700

Wet weather operations at maximum month conditions

Flow triggering step feed

MLSS to final clarifiers
at PHWWF

Solids Separation
Type

Number
Dimensions

Side water depth

mgd

mg/L

ft
ft

5.0

2,500

Final Clarifiers

2
75 (diameter)
15

8
4.5
2

184 x 30 x 18

16.7
11
23
25
4,050
0.6

3,200°/7,700°

5.0

2,600

Final Clarifiers

2
75 (diameter)
15

3.8

117 x 30 x 18

135
9.0
24
4.0
7,500
2.0

3,200/5,300

Membrane
Filtration

4
62x9
9.7

3.4

97 x 68 x 23.8

23.0

8,000
2.0

3,335/6,600

Fixed Weirs

Same as
bioreactors
above
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ltem Unit Alternative 1: Alternative 2: Alternative 3: | Alternative 4:
e S A/O A/SND MBR AGS
mgd 3.5 3.5 3.3 NA

RAS per tank

Design SVI mL/g 125 125 - 60
Average SORe gal/sf-d 430 430 -- 575°
PHWWF SOR gal/sf-d 1,150 1,150 - 1,545°
PHWWF SLR Ib/sf-d 41 42 - 103°

Tertiary Filtration

Deep-bed Deep-bed Deep-bed Deep-bed
Type -- continuous continuous continuous continuous
backwash backwash backwash backwash
Firm Capacity mgd 5.7 5.7 5.7 5.7
Annual alum usage
(48% solution) dale L 0 (Al &
. . Ib
Annual solids production TSS/d 6,900 6,700 7,000 7,050

a. NZ-8a average aeration requires one bioreactor out of service to increase air flow above mixing requirements in the last half of
pass 2.

b.  Peak aeration demand based on Alternative CB-5.

c. Based on one AGS bioreactor discharging at a time.

gal/sf-d gallons per square foot per day

MLSS = mixed liquor suspended solids

scfm = standard cubic feet per minute

SWD = side water depth

4.4.4 Tertiary Filtration

4.4.4.1 Recommendation

It is recommended to use cloth media filters as a placeholder for the tertiary filtration technology
from an ease of use and operational familiarity perspective.

4.4.4.2 Alternatives ldentification

The Crow River WRRF will require tertiary treatment/filtration to meet anticipated future effluent
limits for TP. A review of tertiary filtration processes narrowed the filtration options to two
technologies:

e Cloth media filtration
e Single-stage deep-bed continuous backwash filters

The flow scheme for either tertiary filtration option locates the process after secondary
treatment, as shown on Figure 4-10. For either option, a metal salt (alum) is added to convert
soluble phosphorous into particulate form for subsequent capture in the filtration units.
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Flocculating Clarifiers and Cloth Media Filters

Figure 4-10. Tertiary Filtration Flow Scheme Options

4.4.4.2.1 Alternative 1: Cloth Media Filtration

Cloth media disc filters use surface filtration through high-density woven fiber or polyester
media, with a pore size of 5 to 10 micrometers. The flow orientation for these systems can be
outside-in or inside-out.

Each disc is comprised of multiple pie-shaped media sections held in a vertical plane. During
filtration, the discs remain stationary and are either partially or fully submerged; solids collect on
the outer surface of the media, forming a mat. As the solids accumulate, the water level in the
tank increases and the system automatically backwashes the filters based on water level
differential or preset time intervals, with one or two discs cleaned in sequence as they rotate.
The remaining discs continue in filtration mode. A small pump provides backwash flow. The
pump suction is connected to a suction shoe that covers a portion of the disk. As the disk slowly
rotates past the backwash shoe, the media fibers are pushed apart and the trapped solids flow
into the backwash manifold. The backwash rate is approximately 2 to 3 percent of the filter flow.

To achieve the treatment requirements, flocculating clarifiers are required upstream of the cloth
media filters. These clarifiers function and look similar to FSTs used in the secondary treatment
process except they have coagulant feed and a contact zone at the tank inlet, and a portion of
the settled chemical solids are recycled back to the clarifier inlet to exhaust the phosphorus
removal potential of the coagulant added to reduce coagulant dosing.

4.4.4.2.2 Alternative 2: Deep-bed Continuous Backwash Filtration

This option consists of a single-stage deep-bed continuous backwash upflow filter. The first filter
stage consists of a “deep filter bed” with 60 to 84 inches of sand media. Secondary effluent
enters near the bottom of the filter and flows upward through the media while the sand bed
counter concurrently moves downward to the filter bottom. The filtered effluent exits the top of
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the media bed, overflows a weir, and discharges from the weir catchment. Compressed air
introduced near the bottom of the airlift pipe rises, which draws the sand/solids upward while
simultaneously scouring the sand. At the top of the air lift, flows enter a wash box where clean
sand is returned to the sand bed and captured solids are continuously discharged from the filter.
Each filter stage is designed with roughly 48 inches of hydraulic head to “push” flow through the
filter media. This system does not require separate backwash pumps or backwash downtime. In
general, a backwash rate of 5 to 7.5 percent of the influent flow is required.

As noted above, a second stage filter is needed to meet Treatment Level 3 effluent TP criteria,
and typically consists of 36 to 60 inches of sand media.

There are three proprietary deep-bed continuous backwash filter systems:

e DynaSand® filters by Parkson
¢ Blue PRO filters by Nexom
e SuperSand™ filters by WesTech

Each system adds alum to the filter influent. The DynaSand D2° filter design uses alum to co-
precipitate and adsorb soluble phosphorus/phosphate onto hydroxide flocs that are removed in
the filters. The Blue PRO filters are similar, with ferric chloride added immediately upstream of
the filter. This develops a hydrous ferric oxide coating on the media to form an “iron-
impregnated” filter media for phosphate adsorption.

4.4.4.3 Alternatives Evaluation

The economic comparison was limited to a capital cost comparison. System sizing assumes the
cloth media technology must filter the maximum day flow (7.1 mgd) to achieve the target effluent
TP, whereas deep-bed continuous backwash filters achieve a higher degree of removal
comparatively. For a single-stage unit, the deep-bed continuous backwash filter design
processes 5.7 mgd and then blends with the remaining 1.4 mgd of untreated secondary effluent
to achieve the TP target.

The following summarizes the estimated capital costs for these two options:

e Cloth media filters with flocculating clarifiers - $19M
e Deep-bed continuous backwash filters (single stage) - $11M

4.4.4.3.1 Basis of Design

The tertiary filtration options were designed to treat a 2050 maximum day flow of 7.1 mgd. A
model predicted effluent TP of 0.16 mg-P/L was targeted to reliably meet the design criteria of
0.20 mg-P/L identified under Treatment Levels 1 and 2. While Treatment Level 3 was not
evaluated, it should be noted that 2-stage deep-bed continuous backwash filters have
demonstrated the ability to consistently achieve monthly effluent TP discharges less than 0.06
mg/L (Treatment Level 3). To date, MCES has not located a cloth media filtration installation
that reduces monthly TP discharges consistently below 0.06 mg/L.
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4.4.5 Disinfection

4.4.5.1 Recommendation

Alternative 2 — UV Disinfection is recommended due to reduced chemical handling, smaller
footprint, and compatibility with remote operation. The UV system layout includes a redundant
channel and adjacent control building.

4.4.5.2 Alternatives Identification

Sodium hypochlorite and UV disinfection were evaluated for disinfection at the Crow River
WRRF. Both alternatives consider requirements under the current MCES Rogers WRRF
NPDES/State Disposal System (SDS) permit and the 10 State Standards. The current
NPDES/SDS permit requires treating to a maximum of 200 fecal coliform per 100 mL effluent
based on a calendar month geometric mean. Additionally, total residual chlorine is limited to
0.038 mg/L as chlorine daily.

Gaseous chlorine was eliminated as an alternative for evaluation due to safety and security
considerations.

4.4.5.2.1 Alternative 1 — Sodium Hypochlorite Disinfection

The first alternative assumes sodium hypochlorite disinfection post-secondary treatment,
followed by sodium bisulfite for dechlorination. Sodium bisulfite is required to quench any
residual chlorine that is not consumed in the disinfection process to meet the effluent chlorine
limits. 10 State Standards recommends a contact time of 15 minutes for disinfection. A
detention time of 21 minutes is recommended to allow for dechlorination. The contact basins
were designed with 100 percent redundancy at PHWWEF. This redundancy allows treatment of
the full flow during any potential structural or mechanical maintenance that may be needed
during the facility’s lifespan. Three parallel passes were incorporated into the design to provide
adequate contact time and good hydraulics. PIWWF can be treated by increasing the sodium
hypochlorite dose and by using the remaining freeboard and redundant channel.

4.4.5.2.2 Alternative 2 — UV Disinfection

The second alternative evaluated assumes an open-channel UV disinfection system. 10 State
Standards recommends an open-channel system with at least two UV lamp banks in series. A
two-channel system was designed for 100 percent redundancy at PHWWF to account for any
potential structural or mechanical maintenance that may be required if one of the basins
becomes inoperable.

The required UV dose is 30 millijoules per square centimeter (mJ/cm?) with a wavelength
transmittance of 55 percent at 254 nanometers (nm). The end of lamp life factor is 0.86 to
account for lamp aging over time.

The lamp fouling factor is conservatively estimated at 0.85 to account for lamp sleeve fouling
due to the use of ferric chloride, which decreases UV transmittance (UVT). Other UV systems
evaluated include Xylem Duron 6, Suez Aquaray 3X, and the Trojan UV3000PLUS system.

4.4.5.3 Alternatives Evaluation

Based on proposed design conditions for each alternative, life-cycle costs were calculated as
shown in Table 4-18.
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Table 4-18. BCE Summary: Crow River WRRF - Disinfection

Adjustment

Alt 1 — Sodium Hypochlorite Disinfection
Alt 2 — UV Disinfection (Recommended) $4.5M

$7.1M $13.1M
$5.6M $10.1M

Alternative 2 has a lower NPV cost due to a smaller footprint and lower O&M costs. Even
though UV disinfection has higher energy consumption, this cost is offset by increased chemical
purchasing and delivery costs associated with sodium hypochlorite disinfection.

4.4.5.4 Basis of Design

The basis of design for the UV disinfection system is presented in Table 4-19. Additional
instrumentation and equipment, such as level sensors, UVT monitoring, and level control gates,
would also be provided. Level control gates are used to keep the UV equipment continually

submerged.

Table 4-19. UV Disinfection System Design Criteria

Trojan Sign:

UV dose, minimum

Maximum TSS, mg/L

UVT, minimum

Basis of design open-channel UV technology
Lamp type, watts

Lamp aging factor

Lamp fouling factor

Lamp cleaning system

Number of channels

Flow per channel, mgd

Channel dimensions, length by width by height (ft)
Number of banks per channel

Total number of banks

Number of lamps per bank

Total number of UV lamps

Lamp power draw at average flow 3.8 mgd in kilowatt (kW)
Peak power draw, kW

Headloss across UV channel at design flow, inches

30 mJ/icm®
302
55% at 254 nmP
UV SIGNA
1,000
0.86
0.85
Mechanical
2 (1 duty, 1 standby)
10.2
30.6 by 3.3 by 7.8
3
6
12
48
13
37.9
245

a. Maximum TSS is based on Rogers WRRF NPDES/SDS effluent permit limit.

b. 10 State Standards recommend 65% UVT transmittance at 254 nm.
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4.5 Solids Treatment Process Selections

4.5.1 Solids Thickening

4.5.1.1 Recommendation

Three alternative thickening technologies—gravity belt thickeners (GBT), rotary drum thickeners
(RDT) and DAFTs—were considered for the new Crow River WRRF. A sizing evaluation, along
with an economic analysis, was performed to provide a comparison of each alternative based
on the cost and the net present value (NPV) over a 20-year service life of the thickening system.
The result of the economic analysis determined that all three thickening technologies would cost
approximately the same regardless of which system and size is ultimately chosen. The
recommendation is to utilize DAFT thickening due to the ability to run continuously and provide
for storage when the facility was not actively staffed.

4.5.1.2 Alternatives Identification

Three alternative thickening technologies—dissolved air flotation thickening (DAFT), open
gravity belt thickeners (GBT) and rotary drum thickeners (RDT)—were investigated for
installation at the Crow River WRRF. Each process was assumed to be followed by aerated
sludge storage, with thickened storage hauled to an MCES facility as discussed previously in
Section 4.4.2.

Enclosed GBTs were not considered due to the increased difficulty associated with obtaining
access for maintenance.

For each thickening alternative, a general process description, flow diagram, facility sizing, and
conceptual costs, including capital, O&M, and life-cycle costs, were developed and compared.
Additional consideration was given to the ability of each alternative to run unsupervised due to
limited facility staffing.

4.5.1.2.1 Alternative 1 — Dissolved Air Flotation Thickening

Dissolved air flotation (DAF) thickening is a wastewater treatment process that thickens sludge
and clarifies water by removing suspended solids, oils, greases, and other contaminants. DAF
works by attaching tiny air bubbles to suspended solids that cause the solids to separate from
the water and rise to the surface. Scum is formed on the surface, which is removed by a scraper
arm. Some of the clarified water is recycled to create the air-saturated water stream for the next
cycle. Figure 4-11 shows a process diagram for DAF thickening.

Some considerations when evaluating new DAFs are that they:

Can accommodate scum.

Can accommodate higher hydraulic loading than GBT and RDT.
Have a lower potential for blinding or clogging.

Have the lowest polymer and electricity usage.

Are typically less complex compared to GBTs.

Can operate unsupervised.
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Figure 4-11. Alternative 1: DAF Thickening

4.5.1.2.2 Alternative 2 — Gravity Belt Thickening

Gravity belt thickening is accomplished by conveying sludge along a porous belt horizontally as
multiple rows of plows turn over the sludge. This allows the free water to drain through the belt
while the thickened sludge remains on top of the belt until it drops into a hopper on the back end
of the machine. Chemical conditioning, such as polymer addition, is used to improve thickening
effectiveness by increasing sludge flocculation and increasing the release of free water. Figure
4-12 shows a process diagram for gravity belt thickening.

Some considerations when evaluating new GBTs are that they:

e Have lower polymer doses compared to other thickening systems.
e Perform as determined by chemical dosage, feed rate, polymer type, polymer and solids

mixing, belt type and speed, ramp use and angle, and plow configuration.

e Have the potential to create corrosion, odor, and safety issues.

Poly

WAS Storage
3d=0.50 MG l GBY

Aerated Storage
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WAS (0.6%) W—,‘(@ @ ©

Washwater

}
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LiquidTrain

Figure 4-12. Alternative 2: Gravity Belt Thickening
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4.5.1.2.3 Alternative 3 — Rotary Drum Thickening

Rotary drum thickening consists of a cloth or stainless screen drum, internal and external spray
system, flocculation system, drain pan, and drum drive system. RDTs function similarly to GBTs
in that solids are retained on a porous media surface through which gravity pulls the filtrate that
is then drained away.

With RDTs, the porous media is in the form of a rotating drum vs. the GBT’s belt conveyor, and
an internal screw or diverted angle flights convey the solids from the feed side of the drum to a
sludge hopper. Figure 4-13 shows a process diagram for rotary drum thickening.

Some considerations made when evaluating the RDT alternatives are that:

e Each unit can provide a maximum capacity of 400 gallon per minute, depending on the
manufacturer and machine size.

¢ RDTs typically require higher polymer doses than GBTs.
e The enclosed design of RDT units reduces odor and corrosion issues.
e RDTs are typically less complex compared to GBTs.
e RDTs can operate unsupervised.
Poly
WAS Storage l
RDT Aerated Storage
3d=0.50MG (@) 3d=0.12MG
WAS (0.6%) P Cost0.2 MG
—i
— TWAS (6%)
Washwater

|

Liquid Train -]l
A— — I
00 00=o°
Liquid Sludge to
Disposal

Figure 4-13. Alternative 3: Rotary Drum Thickening

4.5.1.3 Alternatives Evaluation

A planning-level BCE was conducted based on the projected flows from 2030 through 2050,
assuming 3 percent inflation per year and 2030 as the base year. The costs developed in this
section are appropriate for screening the technologies. Below are the two major categories
considered:

1. Capital Cost

a. Equipment cost
b. Building (structural) cost
c. Electrical and instrumentation and control (1&C) cost
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2. Annual O&M Cost

a. Polymer consumption
b. Power consumption
c. Maintenance costs

d. Hauling cost

4.5.1.3.1 Capital Costs

Capital cost included preliminary costs for the main mechanical equipment, the new thickening
structure, and associated items such as electrical, instrumentation, piping, and appurtenances.
Table 4-20 details the capital cost for each alternative

Table 4-20. Solids Thickening Alternatives Comparative Capital Costs

; 3-meter Mid-sized Large-sized b

Solids Buildinge $5,141,000 $5,560,000 $6,539,000 $5,607,000 $8,200,000
Thickening System $2,322,000 $2,815,000 $3,603,000 $3,061,000 $1,900,000
Thickened Sludge Feed ¢4, 000 $422,000 $422,000 $422,000 -
Pumpsd
Polymer Systemd $352,000 $352,000 $352,000 $352,000 -
WAS Storage $1,759,000 $1,759,000 $1,759,000 $1,759,000 -
TWAS Storage Tank $900,000 $900,000 $900,000 $900,000 $900,000
Total Capital Cost $10,896,000 $11,808,000 $13,575,000 $12,101,000 $11,000,000
a. Capital cost does not include the cost of the additional RDT that will need to be installed after the initial project startup.
b.  Feed pumps and polymer system included in the thickening system capital cost.
c.  1st-level cost of $480/sq ft and 2nd-level cost of $570/sq ft.
d. Ancillary equipment, polymer, and thickened waste activated sludge (TWAS) pumps are based on similarly sized projects.

4.5.1.3.2 Electricity Costs

Power costs were calculated by multiplying the cost per kilowatt hour (kWh) by the estimated
electrical use of each equipment type. Table 4-21 summarizes the total connected average,
running motor horsepower (hp), and annual electricity consumption and cost. To simplify
calculations, total rated motor hp for each equipment type was converted directly to kWh to
estimate power usage for each technology. Annual power consumption was based on the
number of machines that would run at average conditions, and not the total number of machines
installed. Electricity cost is only associated with the thickening equipment and not any
supporting equipment, such as polymer systems, feed pumps, or aerated TWAS storage.
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Table 4-21. Solids Thickening Alternatives Comparative Electrical Costs

2-meter 3-meter Mid-sized Large-sized

Thickening system total connected

motor hpa

Running motor hpa 4 4 8 6 -
Annual electricity consumption of

thickening system, kWha gl o [Eo AN )
Annual electricity cost of thickening $1.100 $1.100 $2.100 $1.600 :
systemb.e ’ ’ ’ ’

Annual electricity consumption of 370 800 370 800 412,700 370 800 )
thickening support systems, kWhd ’ ’ ’ ’

Annual electricity cost of thickening $36,700 $36,700 $40,900 $36,700 _
support systems ’ ’ ’ ’

Total annual electricity cost $37,800 $37,800 $43,000 $38,300 $18,000

a. Total connected hp, running hp, and annual electricity consumption are based on the equipment installed at initial startup. The
RDTs will have additional electrical consumption when the facility adds RDTs.
b.  Annual electricity cost based on 2023 electricity cost of $0.099/kWh inflated 3 percent per year to the project midpoint in 2040.
c.  Annual electricity cost based on the midpoint of 2040.
DAFT system provided for comparison.

4.5.1.3.3 Polymer Costs

The polymer cost calculation was based on estimating the neat polymer usage for each
technology, and then multiplying the estimated usage of neat polymer. The polymer cost is
$1.125 per pound. It was assumed that the 2- and 3-meter GBTs would require a polymer dose
of 12 pounds per dry ton (Ib/DT) and the mid- and large-sized RDTs would require a dose of 15
Ib/DT. The annual usage calculation factored in the dry solids load on the thickening process.
Table 4-22 details the annual polymer consumption and polymer cost.

Table 4-22. Solids Thickening Alternatives Comparative Polymer Consumption and Associated Costs

2-meter 3-meter Mid-sized | Large-sized DAFT
GBTs GBTs RDT RDT
Polymer demand, Ib/DT 15 4

Annual polymer demand, Ib per yeara 9,400 14,100 3,500
Annual polymer cost $10,500 $15,800 $3,800

a. Polymer demand is based on planning midpoint (2040) annual average sludge demands. Annual polymer consumption and
cost will differ with increased or decreased solids production.
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Thickened sludge hauling costs were based on hauling liquid sludge to the Fridley Receiving
Station, i.e., $0.048 per gallon of liquid sludge. The GBTs are assumed to average a 5 percent
thickened sludge concentration and 95 percent solids capture rate, whereas the RDTs are
assumed a 6 percent thickened sludge concentration and 95 percent capture rate. Table 4-23
details the annual hauling cost to Fridley. If hauling to Fridley is not a viable disposal method,
the Crow River WRRF has the option to haul to either the Metropolitan or Blue Lake WRRF.
Hauling to these facilities will incur additional cost as compared to hauling to Fridley.

Table 4-23. Solids Thickening Alternatives Comparative Hauling Costs

. 2-meter 3-meter Mid-sized Large-sized
5 5 6 6 4

Dry solids concentration, % total

solids

Quantity of liquid solids to be 1,640,100 1,640,100 1,640,100 1,640,100 1,640,100
hauled to Fridley, dry Ib/year

Volume of liquid solids to be hauled 5 933509 3933200  3277.600 3,277,600 4,916,400
to Fridley, gallons/year

ﬁﬂgl‘gﬁﬂa““”g costforhaulingto  g497 700 $197,700  $164800  $164,800 $245,800
Additional cost for hauling to

e (AL $102,300 $102,300 $85.200 $85.200 $127,800
Total Annual Cost For Hauling to

il $298,900 $298,900 $249100  $249,100 $373,600
Additional Cost For Hauling to Blue

eyt $66,900 $66,900 $55,700 $55,700 $83,550
Total Annual Cost for Hauling to $263,500 $263,500 $219.600  $219,600 $329.400

Blue Lake WRRF?

a. Hauling cost is based on midpoint planning window (2040) annual average sludge demands. Annual hauling quantity and cost
will differ with increased or decreased solids production.

b.  Hauling cost to Fridley Receiving Station is estimated to be $0.048 per gallon.

c. Hauling cost to Metropolitan WRRF is estimated to be $0.076 per gallon.
Hauling cost to Blue Lake WRRF is estimated to be $0.067 per gallon.

4.5.1.3.4 Operation and Maintenance Costs

Operating the thickening facility would require one fulltime employee, provided the operating
schedule remains at 40 hours per week.

The maintenance cost is based on a cost multiplier based on equipment cost. The cost of
maintenance labor is assumed to be 1 percent of the equipment cost, and the cost of material
for maintenance is assumed to be 1 percent of the equipment cost, for a total cost multiplier of 2
percent. Table 4-24 details the annual O&M cost for each alternative.
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Table 4-24. Solids Thickening Alternatives Comparative O&M Costs

. 2-meter 3-meter Mid-sized Large-sized

Operations hours per yearb 2080 2080 2080 2080 2080
Operations cost per yearb $128,000 $128,000 $128,000 $128,000 $128,000
Maintenance-Labor cost per yearc $7,600 $10,200 $12,400 $10,900 $7,600
Maintenance-Material cost per yeard $7,600 $10,200 $12,400 $10,900 $7,600
Total O&M coste $143,200 $148,400 $152,900 $149,800 $143,200

Starting in 2042, additional operations cost are included to account for extended operation of 1 week per year.
Operations is based on one fulltime employee at a rate of $128,000 per year, all-inclusive, in 2022 dollars.
Maintenance-Labor cost is based on 1% of the equipment cost.

Maintenance-Material cost is based on 1% of the equipment cost.

Total O&M cost is based on midpoint planning window (2040).

® Q 0o oo

4.5.1.3.5 Net Present Value

NPV costs estimated for all alternatives are based on an estimated year of startup in 2030 to the
end year of 2050. The NPV includes a discount rate of 3 percent and an inflation rate of 3
percent. The mid-sized RDT alternative will have additional equipment capital costs in 2045 due
to the need for one more machine to maintain the 40-hour operations schedule. NPV costs are
presented in Table 4-25.

Table 4-25. Solids Thickening Alternatives NPV Costs?

2-meter 3-meter Mid-sized Large-sized DAET
GBTs GBTs RDT RDT

20-year NPV: Hauling to

Fridley Receiving Station $16.5M $17.4M $21.9M $16.9M $24.7M
20-year NPV: Hauling to

Metropolitan WRRF $18.6M $19.5M $23.7M $18.7M $18.6M
20-year NPV: Hauling to " g47 gy $18.7M $23.1M $18.1M $17.9M

Blue Lake WRRF

In terms of NPV, the two GBT alternatives are approximately equal over the 20-year operation
of the facility, with the 2-meter GBT expected to be slightly better financially compared to the 3-
meter GBT. The large-sized RDT is the more favorable of the two RDT alternatives but is
estimated to cost more over the 20-year planning window compared to the GBTs.

Generally speaking, there was not a significant difference in the three technologies’ NPVs when
comparing the most likely hauling scenario (hauling to Metropolitan WRRF).

4.5.1.4 Basis of Design

Design criteria for the thickening alternatives are the projected WAS loadings summarized in
Table 4-26, which includes the projected influent flows to the Crow River WRRF.

Site Development 4-43



Table 4-26. Crow River WRRF Solids Flows and Loads

] Initial (2030) Future (2050) Ultimate Build-out

Annual Average Influent

Flow (1,000,000 gpd) Les S 12
Solids Hydraulic Solids Hydraulic Solids Hydraulic
WAS Loading Criteria? Loading Loading Loading Loading Loading Loading
(Ib/d) (9pd) (Ib/d) (9pd) (Ib/d) (9pd)
Annual Average 1,900 37,200 7,600 151,900 32,700 654,400
Max Month 2,400 48,900 10,000 199,800 42,100 841,400
Max Day 3,700 74,300 15,200 303,800 65,500 1,308,900

a. WAS total solids concentration is assumed to be 0.6 percent.
gpd = gallons per day

4.5.2 Solids Processing

The solids handling alternative analysis focuses on requirements for processing secondary
solids from the new Crow River WRRF.

4.5.2.1 Recommendation

Based on capital costs, lowest annual operating costs, lowest NPV, and simplification of the
solids processing train, hauling liquid sludge to the Fridley Receiving Station is the
recommended alternative, although it hinges on the ability to receive up to 11 truckloads per day
and the sewer system’s ability to accommodate the additional solids loadings. If the number of
trucks or additional solids are not manageable, then Alternative 1A (hauling to the Metropolitan
WRRF) is recommended. Initial truck loads after construction are estimated to be approximately
1-3 truckloads per day (AVG = 2).

4.5.2.2 Alternatives Identification
Three categories of solids handling alternatives were considered:

e Alternative 1: Hauling TWAS to the Metropolitan WRREF for further processing
e Alternative 2: Hauling dewatered cake to the Metropolitan WRRF for further processing
e Alternative 3: WAS handling and on-site solids stabilization via aerobic digestion

Variations of Alternative 1 included evaluating hauling TWAS to alternative locations. The
alternatives were evaluated based on the projected sludge production generated from
Treatment Level 1 using a fully nitrifying EBPR system without primary clarifiers, and with
tertiary filters and chemical polishing to reduce monthly effluent TP discharges below 0.2 mg
P/L.

In total, five solids processing alternatives were considered for this evaluation; Alternative 1 was
further subdivided into three sub-alternatives:

Alternative 1A: Liquid sludge hauling of TWAS to Metropolitan WRRF
Alternative 1B: Liquid sludge hauling of TWAS to Blue Lake WRRF
Alternative 1C: Liquid sludge hauling of TWAS to Fridley Receiving Station
Alternative 2: Dewatered cake hauling to Metropolitan WRRF

Alternative 3: Aerobic digestion of TWAS and liquid land application
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For comparison purposes, the analysis considered WAS thickening and/or dewatering using
DAFTs and screw presses, respectively.

4.5.2.2.1 Alternative 1A: Liquid sludge hauling of TWAS to Metropolitan WRRF

This alternative considers hauling TWAS from the new Crow River WRRF to the
Metropolitan WRRF. TWAS will be hauled to the Metropolitan Liquid Waste Receiving
(LWR) station located approximately 44 miles southeast of the proposed location of the
Crow River WRRF. The sludge will be further processed at the Metropolitan WRRF.

4.5.2.2.2 Alternative 1B: Liquid sludge hauling of TWAS to Blue Lake WRRF

This alternative considers hauling TWAS from the Crow River WRRF to the Blue Lake
WRRF. TWAS will be hauled to the Blue Lake LWR located approximately 38 miles south
of the proposed location of the Crow River WRRF. The sludge will be further processed at
the Blue Lake WRRF.

4.5.2.2.3 Alternative 1C: Liquid sludge hauling of TWAS to Fridley Receiving Station

This alternative considers hauling TWAS from the Crow River WRRF to the Metropolitan
WRRF. The TWAS will be hauled to the Fridley LWR station located approximately 26 miles
southeast of the proposed location of the Crow River WRRF. The sludge will be received on
site and eventually make its way to Metropolitan WRRF for further processing.

4.5.2.2.4 Alternative 2: Dewatered cake hauling to Metropolitan WRRF

Alternative 2 considers reducing the volume of hauled sludge by dewatering on site before it is
hauled to the Metropolitan WRRF to be incinerated. Like Alternatives 1A, 1B, and 1C, WAS is
thickened in a DAFT to 4 percent TS with polymer addition, then stored in an aerated storage
tank. The TWAS is dewatered to 18 percent TS cake using two screw presses. Dewatered cake
is loaded 5 days per week directly into 14-ton cake trucks that will haul cake to the Metropolitan
WRRF twice daily on average. A 65-ft x 130-ft two-story solids building will house the DAFT
units, screw presses, and conveyer belt systems. Figure 4-12? depicts a flow schematic for
Alternative 4. Odor control systems from the solids building and the storage tanks are
addressed separately in an odor control technical memorandum. Additional equipment,
including a dewatered cake pump station, will be required at the Metropolitan WRRF to receive
and integrate the hauled cake into its solids handling system.

4.5.2.2.5 Alternative 3: Aerobic digestion of TWAS and liquid land application

In this alternative, solids generated at the Crow River WRRF are completely handled and
stabilized via aerobic digestion on site for land application. Major advantages of aerobic
digestion are operation simplicity, lower capital costs, and odor reduction compared with
anaerobic digestion. WAS is thickened in two 20-ft-diameter DAFT units to 2.5 percent TS
without addition of polymer, to be fed directly to the aerobic digestion process. The aerobic
digestion process is comprised of three open tanks in series sized to maintain 30 days of
hydraulic retention time at maximum month loading conditions to achieve volatile solids
reduction of a least 38 percent at a minimum temperature of 18 °C. Diffused aeration is used to
maintain DO concentrations of 1 to 2 mg/L in the digesters. Solids are pumped to the 12-month
storage tank (~12 MG). Supernatant from the storage tank is also withdrawn periodically to
maintain solids at 4 to 6 percent TS.

A 65-ft x 130-ft two-story building was sized to accommodate the DAFT units and auxiliary

equipment, and digester blowers. Stored solids will be disposed by directly loading 6,000-gallon
sludge hauling trucks for liquid sludge land application. Land application startup equipment will
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be needed and is considered in the cost comparative analysis. All recycles from thickening,
dewatering, and supernatant from digesters and the storage tank are sent back to the main

liquid process train.

4.5.2.3 Alternatives Evaluation

Comparative capital costs, operating costs, and life-cycle NPV for each alternative were
developed to define the most economical approach to meeting MCES’s needs. Developed costs
represent an AACE Class 5 estimates for conceptual-level planning and alternative comparison.
Expected accuracy for Class 5 estimates typically ranges from -50 to +100 percent, depending on
the project’s technological complexity, appropriate reference information, and inclusion of an

appropriate contingency determination.

Construction costs are based on process unit costs from similar projects, vendor proposals,
and, in the case of the aerobic digestion, cost curves from the 1980 U.S. Environmental
Protection Agency adjusted to 2022 dollars. Construction costs are not escalated to the
midpoint of construction. The economic analysis uses the cost assumptions provided in Tables
4-27 and 4-28. Annual operating costs are based on the 2040 anticipated flow of 2.75 mgd
(midpoint of planning period). Salvage values and replacement costs are not included in the life-

cycle cost analysis.

Table 4-27.

Unit Cost of Major Solids Processing Equipment Escalated to 2022 Dollars

20-ft-diameter

DAFT $810,000
Screw Press QR

800 $570,000
Conveyer Belt $210,000
Centrate Well $70,000
Storage Tanks -

Dewatered Cake $1.500,000
Storage Tanks -

Liquid Sludge $2,200,000
Digested Sludge $480,000
Storage ’
TWAS Storage $100,000

Mixing/Aeration

each

each

each

each

$/MG

$/IMG

$/IMG

each

DAFT reactor and auxiliary
equipment + TWAS pumping +
piping

Includes the press unit, control
panel, polymer injection and
mixing assembly, delivery, and
startup services

Three-conveyer-belt system

Well + pumping

Steel tank and stairs

Steel tank and stairs

Steel tank and stairs

Coarse-bubble diffusers, blower,
and jet mixing system

Construction cost estimate
from previous project

Equipment cost - Huber quote

Equipment cost - Huber quote
Equipment cost - Huber quote

Prorated construction cost from
Kentucky Glass Lined Tank
Systems quotes

Prorated construction cost from
Kentucky Glass Lined Tank
Systems quotes

Prorated construction cost from
Kentucky Glass Lined Tank
Systems quotes

Vendor quote from previous
project
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Table 4-28.

List of Major Cost Assumptions for Solids Processing Alternatives Evaluation

| unit | UnitCost

General Capital Assumptions

Building loaded cost

Sludge aerated storage

Digested sludge storage

General 0&M Assumptions
Electricity

Polymer

Polymer thickening

LS hauling to Metropolitan
LS hauling to Blue Lake

LS hauling to Fridley

Biosolids hauling

Solids processing at Blue
Lake

Solids processing at
Metropolitan

Cost of incineration at
Metropolitan

Maintenance

Material [Maintenance]

$/ft2

$M/MG

$M/MG

$/KWh
$/DT
$/DT
$/gallon
$/gallon
$/gallon

$/load

$/DT

$/DT

$/DT

%
%

1050

1.56-22

0.480

0.099
281
4.50

0.076

0.067

0.048

213

743

220

110

1.0
1.0

Based on 1st-level cost of $480/ ft2and 2nd-level cost
of $570/ ft2

Based on previous vendor proposal for steel tanks +
stairs

Based on previous vendor proposal for steel tanks +
stairs

MCES September 2022 Financial Analysis Guidance
Based on $1.125/Ib polymer x 25 Ib polymer/dry ton
Based on $1.125/Ib polymer x 4 Ib polymer/dry ton
Assuming 4% including labor + fuel + truck
Assuming 4% including labor + fuel + truck
Assuming 4% including labor + fuel + truck

Based on biosolids hauling cost at Rochester WWTF
in 2018

Based on Liquid BCE for Crow River

Based on Metropolitan WWTF total cost of $220/DT in
2021

Assumed 50% of solids processing cost

Percent of equipment cost

Percent of equipment cost

LS = liquid sludge

Table 4-29 summarizes the results of the cost comparative analysis of the three alternatives
discussed in this Facility Plan.
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Table 4-29. Solids Processing Alternatives Cost Summary

G"Jiz Alt 1b: Liquid
q Sludge
Hauling To

Blue Lake

Alt 1c: Liquid
Sludge Hauling
To Fridley

Sludge
Hauling To
Metropolitan

Capital Cost®

Solids Building $8,200,000 $8,200,000 $8,200,000

Thickener Units $1,900,000 $1,900,000 $1,900,000

SAS Aerated SIUdge 4900000 §900,000 $900,000
ge

Dewatering Units

Cake Conveyer Units

Cake Pump Station

Aerobic Digesters

Digested Sludge

Storage

Land Application

Startup

Total Capital Cost $11,000,000  $11,000,000 $11,000,000

Comparative Annual 0&M¢

Operations $128,000 $128,000 $128,000

Energy $14,000 $14,000 $14,000

Chemicals $4,500 $4,500 $4,500

Polymer (Dewatering) $- $- $-

Polymer (Thickening) $4,500 $4,500 $4,500

Sludge Hauling $410,000 $360,000 $260,000

Solids Processing at

Metropolitan/Blue $220,100 $745,000 $221,000

Lake WRRF

Mainteniance $11,000 $11,000 $11,000

Total Annual O&M $790,000 $1,260,000 $640,000

NPVdesa $27,600,000  $37,600,000 $24,500,000

Alt 2:

Dewatered

Cake

Hauling To
Metropolitan

$10,600,000
$1,900,000

$1,000,000

$4,300,000
$700,000
$1,200,000

$19,700,000

$256,000
$17,000
$34,500
$30,000
$4,500
$91,000

$99,000

$46,000

$540,000
$31,100,000

Alt 3:
Aerobic
Digestion

$10,600,000
$1,900,000

$5,000,000

$11,300,000

$1,200,000

$30,000,000

$192,000
$240,000

$329,000

$-

$35,000

$800,000
$46,800,000

All costs presented in September 2022 dollars.

a. NPV can be reduced to $27.8M if liquid sludge is hauled to Seneca for processing based on lower solids processing unit cost

of $505/DT.

b.  Construction costs are in accordance with AACE Class 5 conceptual-level cost estimates (-50% to +100%) for planning

purposes.

c. Annual O&M costs based on treating 2040 (mid-point planning period) annual average flow of 2.75 mgd.

NPV assumes first year of operation in 2026 and planning through 2050. Inflation and discount rates both set at 3 percent.

e. Salvage value and equipment replacement not included in NPV calculations.
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The BCE shows Alternative 1C: Liquid Sludge Hauling to Fridley Receiving Station, has the
lowest capital and annual O&M costs that result in the lowest NPV. Close behind is Alternative
1A: Liquid Sludge Hauling to Metropolitan WRRF, which had slightly higher O&M costs
associated with longer distances for sludge hauling.

Alternative 1B has the highest annual operational cost due to higher biosolids processing costs
at the Blue Lake WRRF. Hauling dewatered cake under Alternative 2 is not attractive due to
high capital costs associated with the needed additional dewatering equipment and larger solids
processing building, and roughly has the same annual operating costs as Alternative 1C.
Alternative 3 is also not attractive due to high capital costs associated with the digestion process
and the large storage requirement.

4.6 Facility Support Systems

4.6.1 Instrumentation

The Crow River WRRF will be designed and constructed for remote-capable operation. For
remote plant operation, the following would be required:

e Secure network connection(s) between Crow River WRRF and other locations where
remote operation may occur

e Appropriate configuration of SCADA software for user access (security) and
role/permission level assignments for both in-plant and remote users

e Appropriate configuration and programming of plant control system to allow manual and
automatic control of subprocess areas

e Enhanced video monitoring

The 1&C system for the Crow River WRRF will be based on technologies currently used at
MCES'’s other treatment facilities. The 1&C system will consist of the following major equipment
elements:

e Field instrumentation. Field instrumentation will include typical devices for monitoring
WRRF process parameters, such as levels, flows, pressures, analytical measurements,
etc., as required for specific subprocess areas. Instrumentation equipment will be
capable of producing traditional 4-20 multiplexed analog-to-digital converter (mADC)
analog signals, discrete signals, and the ability to communicate using Hart protocol or
over a selected fieldbus-type network.

e Process controllers and associated control panels. Process monitoring and control
functions at the new Hastings WRRF will be performed by programmable logic
controllers (PLC). PLCs will be mounted in area control panels. Control panels will be
designed with appropriate National Electrical Manufacturers Association ratings and will
include standard panel components for power conditioning and distribution, field
input/output signal terminations and conditioning equipment, and temperature
management equipment (if needed). Area control panels with the associated PLCs will
be interconnected via the process control communications network. Process control
communications network equipment may be located/mounted in enclosures separate
from PLC panels.

e Human machine interface (HMI) system. An HMI software package will be used to
provide graphical interfaces for process monitoring and control, as well as historical
process data storage and some reporting functions. The HMI system will be based on
use of redundant HMI servers, operator workstation computers, a historian server, and a
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remote access server. In addition to the plantwide HMI system, there may be local
operator interface terminals provided at selected control panels that are designed to
provide localized (subprocess area only) graphical process interfaces and monitoring
and control functions to operations staff.

e Process control system network and communications equipment. Plant PLCs, the HMI
system, and possibly some of the PLC-based vendor controls will be interconnected via
a plantwide Ethernet-based process control communications network. Other types of
equipment that may reside on this network include network-capable instruments, smart
motor control centers, and variable-frequency drives. The network will use fiber-optic
cabling between facilities and copper cabling within facilities, where appropriate. An in-
plant WiFi network may also be designed to provide local, wireless access to the plant
control system network

e \endor packaged controls. It is anticipated that some processes, including the bar
screens, aeration blowers, and UV disinfection, will be designed with vendor-provided
packaged systems. It is further anticipated that these systems will include PLC-based
controls, associated control panels, and instrumentation. Vendor controls will be
integrated into the overall plant control system by two methods: 1) connection to the
plant process control system communications network, and/or 2) hardwiring specific
process monitoring and control signals between vendor control panels and plant PLC
panels.

4.6.2 Woater/Effluent Water

In-plant use of effluent water will be maximized and, where economically feasible, incorporated
into the Crow River WRRF to reduce demand on city and ground waters.

Opportunities for in-plant effluent reuse include process/spray water and pump seal water.
These uses do not require disinfection or tertiary treatment technologies for implementation. A
small disinfection system sized for the uses above is a cost-effective way to control the
biological growth experienced in the existing effluent water system and is recommended for
implementation. An effluent water reuse pipe would be connected downstream of the proposed
UV disinfection system to serve plant needs. Sodium hypochlorite would be injected into this
effluent water reuse stream near the pumping system to minimize detention time in the system
after disinfection and the residual is not consumed prior to use.

Effluent uses other than those listed above would require additional disinfection and/or filtration
developed in accordance with MPCA standards for disinfected tertiary reuse water. End uses for
non-potable recycled water are dictated by water quality. Disinfected tertiary water has the most
potential reuse options and requires the following criteria to be met:

Turbidity <2 NTU daily avg, <5 95 percent of the time, always <10 NTU

Disinfection

Chlorination with a contact time of 2450 mg-minute/L; modal contact time of 290 minutes
UV disinfection that achieves 5-log MS2 bacteriophage removal

Median total coliform <2.2/100 mL MPN (most probably number), does not exceed
23/100 mL in more than one sample in a 30-day period, no sample >240/100 mL

Other effluent water quality parameters, including ammonia, chloride, minerals, and color, are all
components that can affect potential end uses.
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A list of potential in-plant and off-site uses are identified below. The economic feasibility of in-
plant tertiary reuse should be reevaluated when off-site partners interested in effluent reuse are
identified.

Future in-plant disinfected tertiary reuse opportunities include:

Flushing toilets

Landscaping irrigation

Make-up water, washdown water
Dust abatement

Concrete mixing

Drain trap priming

Fire protection

Future off-site disinfected tertiary reuse opportunities include:

Landscaping for commercial and residential areas
Agricultural (irrigation)

Parks

Golf courses

Local industries

Evaporative cooling locations

Data centers, manufacturing

Additional on- and off-site reuse methods are described in Table 4-30. These will be used to
address the opportunities as described above depending on the potential end users and
partners that are identified.

Table 4-30. Crow River WRRF Water Reuse Opportunities Grouped by Implementation Difficulty

Easy to Implement

Methods Description
Recycle and pump stormwater from the on-site stormwater holding pond(s) to an irrigation
Stormwater . . )
. system that waters the on-site turf grasses and/or native landscapes. The pumping system
reuse for on-site e . - . . :
P can be specified with UV disinfection for log reduction of pathogens, or space can be included
irrigation . . . o )
in the pumping system enclosure to install a future UV disinfection system as needed.
Direct the treated wastewater from the plant effluent by gravity into a small underground
Wastewater . . .
. storage tank with a modulating control valve. The stored water is pumped through a reverse
reuse for on-site . . . : b
irrigation osmosis system to remove chloride and other non or partially treated contaminants before it's

directed into an on-site irrigation system that waters turf grasses and/or native landscapes.

Less Easy to Implement

Rainwater
collection and

. Collect rainwater from plant facility rooftops and treat it for use in toilets and on-site irrigation.
reuse for on-site

irrigation

Direct treated wastewater from the plant effluent by gravity into a small underground storage
Wastewater tank with a modulating control valve. The stored water would be pumped through a reverse
reuse with local osmosis system to remove chloride and other non or partially treated contaminants. This
groundwater water would be injected into the underlying aquifer through an injection well(s). This method
injection does not appear practical for the Crow River WRRF due to the facility’s proximity to the Crow

River.
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Easy to Implement

More Challenging to Implement

Wastewater Direct treated wastewater from the plant effluent by gravity into a small underground storage
reuse for on-site  tank with a modulating control valve. The stored water would be pumped through a reverse
irrigation and osmosis system to remove chloride and other non or partially treated contaminants. This
distribution to a water would be directed into an on-site irrigation system that waters turf grasses and/or native
local irrigation landscapes and be distributed to a local irrigation district consisting of residential, commercial,
district or industrial development.

Wastewater Direct treated wastewater from the plant effluent by gravity into a small underground storage
reuse with tank with a modulating control valve. The stored water would be pumped through a reverse
remote osmosis system to remove chloride and other non or partially treated contaminants. The
groundwater treated water would be pumped to an undetermined site further from the facility to recharge
injection the local aquifer.

Wastewater Direct treated wastewater from the plant effluent by gravity into a small underground storage

tank and control valve. The stored water would be pumped through a reverse osmosis system
to remove chloride and other non or partially treated contaminants. This water would be
pumped into a bladder tank and into separated non-potable plumbing lines inside the plant to
supply toilets, chemical diffusers, and other non-potable water fixtures.

direct non-
potable water
reuse on site

Direct treated wastewater from the plant effluent by gravity into a small underground storage
tank and control valve. The stored water would be pumped through a reverse osmosis system
and disinfection system to remove chloride, pathogens (if they still exist), and other non or
partially treated contaminants. This water would be pumped through a reduced pressure zone
backflow preventer and into a bladder tank, then into separated non-potable plumbing lines
inside the plant to supply potable water to faucets, toilets, chemical diffusers, and other
potable and non-potable water fixtures.

Wastewater
direct potable
water reuse on
site

4.6.3 Electrical
The electrical system will consist of the following major equipment elements:

e Incoming Utility Feed

— The facility is located within Xcel Energy service territory. The main electrical
equipment location for the Crow River WRRF is currently being proposed in the
northwest quadrant of the plant near the headworks and blower buildings. Xcel
Energy primary voltage will be 13.2-kilovolts and will be brought to a primary meter
cabinet in accordance with Xcel Energy requirements. The exact location will be
further coordinated as the plant layout is developed.

— An MCES-owned pad-mounted transformer will be located outdoors adjacent to the
headworks building and will step down the power to 480 volts (V) for plantwide
distribution. The transformer shall be specified with low-flammable oil and
accessories suitable for the site’s temperature range. A diesel standby generator in
an outdoor enclosure will also be installed in this vicinity. Both sources will be
connected to an outdoor standard electrical system cabinet, which will be used as
the means to switch the plant between utility and standby power sources.

— A main 480V switchboard for the plant will be located at the headworks building in a
dedicated electrical room that is physically separate from all process areas and is
mechanically cooled and ventilated. Branch circuit breakers at the switchboard will
power the buildings and major processes throughout the plant.

— Based on preliminary process loads and building sizes, a 2,000-kilovolt ampere pad-
mounted transformer with 2,500 ampere 480V service is anticipated for the plant.
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— Asitis MCES'’s standard practice to have electrical systems designed to limit arc
flash incident energy to less than 8 calories per square centimeter (Cal/cm2), the
outdoor circuit breaker with remote controls will be used to limit arc flash energy at
the main switchboard. An arc flash study based on the furnished equipment and as-
built conditions will be required as part of construction, with arc flash warning labels
affixed to all applicable electrical panels.

e Standby Power System

— Based on the preliminary equipment lists and plant layouts, a 1250kW diesel standby
generator is proposed. This generator will be specified as Tier 4 certified to allow
operation for peak shaving and backing up the utility power. When a utility power
outage occurs, the outdoor service entrance cabinet will function as an automatic
transfer switch that starts the generator and switches the entire plant over to the
generator.

— The generator will be sized to operate the entire plant load deemed critical for
process plus all building loads, including lighting, HVAC equipment, and receptacles.
The generator will be sized to include the odor control system and to allow all three
duty aeration blowers, or two aeration blowers and the odor control system, to
operate simultaneously. The plant control system will be used to limit loads as
applicable when the plant is on standby power.

— The generator will be specified with a sound-attenuated outdoor enclosure and a
sub-base fuel tank sized for 24 hours of operation at the generator’s full load rating.

e Plant Power Distribution System

— 480V power will be routed through the plant in a reinforced, concrete-encased duct
bank system, with circuits run to buildings and major processes. Based on the initial
WRREF layout, the following major circuits are anticipated:

o Headworks building (influent pumps, screening, grit removal)
Blower building (aeration blowers, return activated sludge pumps)
Solids building (odor control)

Primary clarifiers (power from headworks building)
Administration/Maintenance building
UV disinfection building (UV systems, effluent filters)

o Electrical rooms

— Electrical rooms will be sized and arranged to meet National Electrical Code (NEC)
requirements for working clearances and egress. Doors will be provided per egress
requirements and to allow equipment to be removed. Electrical rooms will include
filtered air-conditioning systems.

e Lighting

— Light-emitting diode (LED) lighting fixtures will be used for their energy efficiency.
Lighting will be designed for levels meeting wastewater industry standards. Site
lighting will be designed for traffic areas and will be located to minimize lighting
pollution.

e Arc Flash

— Electrical equipment will be designed and specified to limit arc flash incident energy

to less than 8 Cal/cm2 while on Xcel Energy power per MCES standard practice.

O O O O O

A proposed plant one-line diagram and I&C system block diagram are included in Appendix H.
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4.6.4 Odor Control

4.6.4.1 Recommendation

Recommended odor control is installation of three carbon adsorber vessels at an NPV of $5.9M.
The recommendation is made with the caveat that the technology be reassessed as changes
are made to the sewershed or associated facilities; wastewater constituent sampling should be
completed prior to final design. The current recommendation is based on the following:

Lowest NPV

Operational ease

Smaller footprint and ease of expandability

Insensitivity to temperature

Provides vertical dispersion in addition to treatment

Flexibility in system loading with alternative adsorption media types

4.6.4.2 Alternatives Identification
Odor sources at the future Crow River WRRF are projected to include:

e Influent interceptor. The new odor control system will extract foul air from the headspace
of a gravity interceptor that will convey all wastewater to the new WRRF; a 54-inch-
diameter pipe is assumed. The airflow rate for this source is calculated based on what is
needed to exert a constant negative pressure at the last manhole prior to the interceptor
entering the plant. The headspace was calculated assuming an average daily flow of 3.8
mgd.

e Headworks building. Headworks facilities such as screens and channels are planned to
be entirely contained within a new building. Accordingly, foul air will be extracted from
the rooms where odors are projected to be present, and channels and equipment, such
as screens, will not be covered or enclosed. By ventilating odorous spaces in the entire
building, the resulting airflow rate sent to odor control will be higher but more dilute than
odorous processes that were covered or enclosed.

e Sludge storage tank. The evaluation is based on MCES using one approximately 40-ft-
diameter sludge storage tank for WAS detention prior to loadout. The evaluation also
assumes that odor containment will be provided by installing a flat aluminum cover and
extracting air from the headspace.

Alternative technologies selected for evaluation are able to achieve 99 percent hydrogen sulfide
(H2S) and 70 percent odor reduction requirements for fence line odor goal attainment and have
installations that demonstrate successful municipal wastewater odor control.

4.6.4.2.1 Alternative 1 — Organic Media Biofilters

Bulk media biofilters treat odorous compounds using a combination of sorption, biological
degradation, and chemical oxidation. Odorous compounds become a food source for
microorganisms living within the biofilter media and in the biofilm. The empty bed residence time
(EBRT), or the contact time between the foul air and the media, is assumed to be 60 seconds
for this relatively low-odor (and low-H2S) application. This relatively long contact time enhances
removal of H2S and non-H2S compounds that may be present in the inlet foul air stream.
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The main biofilter components are the air distribution system, media, media support structure,
and moisture control system (air humidification and media irrigation). Foul air is distributed
through the bottom of the unit and forced upward through the media. In the organic media
biofilter technology, the media is comprised of wood fiber material that is poured into a 3-ft- to 6-
ft-deep bed. While this media is lower cost than engineered media, it typically must be replaced
every 3 to 5 years due to the natural degradation of the wood fibers from acid attack (H2S
reduction produces sulfuric acid) and general erosion over time.

Biofilter air distribution systems consist of perforated pipe surrounded by gravel, or an open air
plenum, which reduces head loss and tends to provide more uniform distribution of the foul air
onto the lower layers of the biofilter media. A plenum air distribution system is assumed for the
biofilters evaluated in this Facility Plan (including both the organic and engineered media types).

4.6.4.2.2 Alternative 2 — Engineered Media Biofilters

Engineered media is proprietary and is produced by three to five vendors, depending on an
Owner’s requirements for media characteristics. Engineered media can remove a variety of
odorous compounds, including HzS, organic sulfides, and volatile organic compounds, all of
which can contribute to odor.

Engineered media biofilter EBRTs can be as low as 30 seconds for systems that are treating
mostly H2S; some engineered media biofilter systems require 45 seconds or more, depending
on the odor load concentration and type of compounds that must be removed. A 45-second
EBRT is assumed for this application.

Engineered media is more expensive than organic media but they require less volume due to
the lower EBRT, which (in combination with the fact that engineered media depths can be as
high as 8 ft) results in a smaller footprint. Engineered media is guaranteed for at least 15 years
against compaction and is often referred to as “long-life media.”

4.6.4.2.3 Alternative 3 — Activated Carbon Adsorbers

Dry media adsorption uses activated carbon media to remove odorous compounds from the foul
air stream by using the intermolecular forces of attraction between the molecules of a solid and
the adsorbed substance (in this case, odorous compounds in foul air streams). Dry media
adsorption is a relatively simple odor control technology that is typically used on air streams
having relatively low H2S concentrations and higher amounts of more complex compounds,
such as organic sulfides. This is because high H2S concentrations (usually on the order of 5
parts per million volume or higher) will quickly fill the media pores and result in the carbon being
spent quickly.

Because activated carbon is non-specific it tends to adsorb all trace vapors (including water
vapor) roughly in proportion to their concentrations until the media sorptive capacity is reached.
With time, activated carbon becomes less effective as the adsorption sites become saturated
with odorous compounds, non-odorous compounds (which are still adsorbed), water vapor, and
solid material. The spent carbon then must be replaced or regenerated. This underlines the
importance of installing a high-efficiency grease/mist filter upstream of carbon odor control units
to protect the media and extend its life. These filters are assumed necessary for the BCE.
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Typical orientations of carbon adsorbers include vessels inside which air flows vertically,
horizontally, or radially. Each orientation provides advantages and disadvantages. For the BCE,
vertically oriented carbon adsorbers would be designed as a dual-media bed system in which air
is split into upper and lower beds at even flow rates and then exhausted from two stacks. This
allows higher flow rates to be accommodated in a single vessel.

4.6.4.3 Alternatives Evaluation

A BCE was developed to evaluate the three odor control alternatives for the Crow River WRRF.
The MCES May 2022 Financial Analysis Guidelines and vendor quotes were used to determine
life-cycle costs. Table 4-31 presents the assumptions used in the BCE.

Table 4-31. Assumptions for Odor Control Alternatives Evaluation

Analysis horizon (number of years) 25 Foul air fans useful life 20 years
Organic biofilter media cost $1/ft3 Organic biofilter media useful life 3 years
Engineered biofilter media cost $25/ft3  Engineered biofilter media useful life 17.5 years
Virgin carbon media cost $70/ft3  Virgin carbon media useful life 3 years

Based on proposed design conditions for each alternative, capital and O&M costs for each
alternative were calculated. Cost comparison inputs were based on equipment quotes from
manufacturers, media and energy consumption assumptions, and construction cost estimates.
Costs were converted into an adjusted NPV for each alternative; results are depicted in Table 4-
32.

Table 4-32. Odor Control Alternatives NPV Summary

Alternative Capital Annual O&M Total NPV with
Cost Cost Adjustment

Alt 1: Organic Media Biofilter $2,720,000 $4,410,000 $7,120,000
Alt 2: Engineered Media Biofilter $5,870,000 $5,380,000 $11,240,000
Alt 3: Activated Carbon Adsorbers (Recommended)  $1,320,000 $4,600,000 $5,920,000

Alternative 3: Activated Carbon Adsorbers, has the lowest NPV of the three alternatives. This is
mainly due to reduced carbon replacement frequency associated with low estimated H,S
loading.

The main factors that contributed to the higher NPV costs for Alternatives 1 and 2 is the size of
the biofilter vessels and cost of media changeout. The organic media is significantly less
expensive than the engineered media but is more labor intensive and requires more frequent
changeouts. Organic media biofilters were included in the evaluation because they are a viable
treatment option given the high air flow and low loading anticipated at the Crow River WRRF. It
is acknowledged that MCES has experience with organic media filters at several locations
throughout the collection and treatment system and that organic media is not a preferred
technology, but is included for comparison.
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4.6.4.4 Basis of Design

A summary of the major equipment items and design criteria assumed for each odor control
alternative is presented in Table 4-33.

Table 4-33. Odor Control System Design Criteria

Equipment Item | Quantity Equipment Item Details

Alternative 1: Organic Media Biofilter

e 45,500-cubic feet per minute (cfm) capacity biofilter with organic media
e Divided into three cells (3 duty, 0 standby)
Bulk Media e 60-second EBRT
Biofilters o  75-ft width x 139-ft length x 8-ft deep; 5-ft media depth
e Includes air distribution plenum
e Includes separate packed-bed humidification tower scrubbers for each cell

e 100 hp, each

FEM Al FEITS 2 e  All duty, no standby

Alternative 2: Engineered Media Biofilter

e 45,500-cfm capacity biofilter with engineered media
e Divided into three cells (3 duty, 0 standby)
Bulk Media e 45-second EBRT
Biofilters e  65-ft width x 85-ft length x 7-ft media depth
e Includes air distribution plenum
e Includes separate humidification packed tower scrubbers for each cell

e 100 hp, each

Foul Air Fans 2 «  2duty, 0 standby
Alternative 3: Activated Carbon Adsorber

e 4 -cfm desi irfl i
Carbon Adsorber 5,500-cfm design airflow rate

Vessels 3 e Three 15,000-cfm, horizontal carbon adsorbers containing virgin carbon
media; 14-ftdiameter, 3-ft media depth
. e 40 hp, each
Foul Air Fans 3

e 3 duty, 0 standby

4.6.5 Stormwater Best Management Practices

The Crow River WRRF will be considered a “new development” by the City of Rogers and the
EIm Creek Watershed Management Commission. As a new development, stormwater best
management practices (BMP) must be implemented on site to meet the following requirements:

e Water Quality:
— Stormwater discharges of TSS and TP shall have no net increase from pre-project
conditions.
e Peak Flow Control:
— Peak runoff rates shall not exceed peak runoff rates for the land cover conditions
existing in 2005 for the 1-year 24-hour, 10-year 24-hour, 100-year 24-hour, and 100-
year 4-day storm events.
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¢ Runoff Volume:

— Runoff volumes shall not exceed the pre-project runoff rates for the 2-year 24-hour
storm event.

The following green infrastructure BMPs will be considered:

Grass swales

Infiltration basins

Biofilters with underdrains

Rain gardens

Porous pavement/permeable pavers
Green roofs

These additional BMPs are focused on capturing stormwater prior to it leaving the site and
encouraging infiltration to improve water quality and reduce stormwater volumes as much as
possible. The final stormwater management plan may ultimately include a variety of practices
throughout the site.

Raingardens and bioretention/biofiltration basins may be needed as opposed to infiltration due
to the lack of a 3-ft separation between the bottom of the basin and the elevation of seasonal
high groundwater. This may also be a driver toward stormwater reuse to meet the volume
infiltration/abstraction requirement.
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5. Sanitary Sewer System Modifications

5.1 Introduction

This section describes how wastewater will be redirected from the existing Rogers WWTF to the
future Crow River WRRF. Four potential routes were identified and evaluated as shown in
Figure 5-1. A memorandum included in Appendix | presents the routing alternatives, as well as
BCEs of the alternatives.
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Future Crow River WWTP Interceptor Routing Study

Figure 5-1. Future Crow River WRRF Interceptor Routing Study

5.2 Route Alternatives

5.2.1 Route Alternative 1

Alternative 1 runs a short distance along the east side of 1-94 before crossing to the west side
of the interstate. The interceptor then runs along the west side of the interstate before crossing
under the railroad and running along Industrial Boulevard to a new street that is under
construction. The interceptor runs the remainder of its route along 141st Avenue North to the
Crow River WRREF site. The total interceptor route is approximately 14,000 ft (2.65 miles) long.
The route must cross a DNR-protected unnamed stream, and portions of the route along 141st
Avenue North are in FEMA Base Flood Elevation Zone AE.
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5.2.2 Route Alternative 2

Alternative 2 runs along the east side of 1-94 before crossing to the west side of the interstate
north of 141st Avenue North. The pipe crosses under the railroad and continues along 141st
Avenue North to the future Crow River WRREF site. The total interceptor route is approximately
14,250 ft (2.70 miles) long. The route must cross a DNR-protected unnamed stream, and
portions of the route along 141st Avenue North are in FEMA Base Flood Elevation Zone AE.

5.2.3 Route Alternative 3

Alternative 3 immediately crosses under 1-94 before running southeast along Industrial
Boulevard to Main Street. The interceptor crosses under the railroad and runs south along Main
Street until Territorial Road where it turns northwest and continues along Territorial Road to the
Crow River WRREF site. The total interceptor route is approximately 29,200 ft (5.53 miles) long.

5.2.4 Route Alternative 4

Alternative 4 immediately crosses under 1-94 before running southeast along Industrial
Boulevard to Main Street. The interceptor runs south along Main Street until 129th Avenue
North where it crosses under the railroad and turns west to Territorial Road. It continues
northwest along Territorial Road to the Crow River WRREF site. The total interceptor route is
approximately 25,400 ft (4.81 miles) long.

5.3 Proposed Alignment and Profile

Route Alternative 1 or Alternative 2 is recommended. These two alternatives have the shortest
length and the lowest pump sizing requirements. The overall estimated route total length is
14,000 ft and 14,250 ft for Alternatives 1 and 2, respectively. Pumping the design flow rate of
4.94 mgd is estimated to require a total pump horsepower of approximately 45 hp to 50 hp for
both alternatives.

The most significant consideration between these two alternatives is that a portion of the

Alternative 1 route runs parallel to I-94 and adjacent to a sound wall on the east side of |-94,
and a portion of Alternative 2 runs parallel to the railroad.
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6. Energy and Sustainability Reviews

6.1 Energy Review

This section summarizes energy use estimates for the Crow River WRRF and the approaches
evaluated to reduce energy use and minimize greenhouse gas (GHG) emissions. MCES has
established a goal of purchasing 100 percent of its energy from renewable sources such as
solar and wind by 2040.

6.1.1 MCES Energy Reduction Goals

MCES is moving toward more energy efficiency by selecting treatment processes and building
features that reduce energy consumption. It seeks to accomplish this by investing in renewable
energy resources and pursuing energy recovery. MCES uses a GHG strategy planning tool that
models future emissions and compares mitigation strategies. Furthermore, as part of the
Minnesota Climate Action Framework, MCES is involved in a multi-agency initiative to reduce
GHG emissions and develop resilience against the impacts of climate change.

6.1.2 Projected Crow River WRRF Energy Consumption

The Crow River WRRF will include expanded facilities and additional processes expected to
increase the electrical energy consumption relative to the existing Rogers WRRF. Additional
processes include influent pumping, advanced nutrient removal, enhanced odor control, and UV
disinfection. In addition, increasing future flows will further increase electrical consumption in
processes like pumping, secondary treatment, and disinfection.

Table 6-1 summarizes the current energy use at the 2030 Crow River WRRF and the projected
energy use for the 2050 Crow River WRRF.

Table 6-1. Crow River WRRF Current and Projected Energy Use

Condition
mgd

Average Flow 2.7 3.8
Influent Pump kW 26 37
Headworks kW 9 13
Secondary Treatment kW 68 96
Odor Control kW 89 89
Effluent Filters kW 12 17
uv kW 15 21
Thickening kW 17 24
Sludge Storage kW 11 16
HVAC and Lighting kW 61 61
Average Electrical Demand kW 308 374
Annual Natural Gas Consumption therms/year 33,500 33,500
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6.1.3 Energy Approaches

The following energy- and carbon-efficient approaches are recommended as part of the base
design for the Crow River WRREF:

e High efficiency blowers

e LED lighting, including features like lighting timers, motion sensors, and daylight sensors

e Electric water heaters and/or heat pump/on-demand water heaters to minimize natural
gas use where technology is proven and fiscally responsible to implement

e High-efficiency building envelopes, especially in the administration building where the
heating demand isn’t dominated by outside air ventilation requirements

e Two-speed ventilation of classified process spaces such as the headworks building, with
lower outside airflow to reduce natural gas use when spaces are unoccupied, as
described in National Fire Protection Association (NFPA) 820 9.3.2

e Space-efficient headworks and solids processing buildings to minimize the air volumes
required for heating to reduce natural gas consumption

e Use of a building automation system, such as Tridium Niagara, to optimize HVAC
performance.

e VFDs wherever applicable (i.e., influent pumps, RAS pumps, and odor control fans)

e Energy-efficient or on/off cycling of sludge storage mixing

¢ Commissioning requirements for process equipment that include optimizing energy use
and training operators on approaches to minimize energy use while maintaining process
performance

MCES may also wish to register the project under Minnesota’s Buildings, Benchmarks and
Beyond (B3) Sustainable Buildings 2030 (SB 2030) Wastewater Treatment Plant Review
Process.

6.1.4 Energy Incentives

BC contacted Xcel Energy to identify which current Xcel Energy incentives might be applicable
to the Crow River WRRF design. MCES may choose to use Xcel Energy’s Business New
Construction — Energy Design Assistance plan, which offers preliminary design support to
incorporate energy-saving strategies. The Energy Design Assistance — Enhanced Track offers
energy expertise to meet ENERGY STAR, LEED, and Minnesota B3 certifications. With this
plan, Xcel Energy provides rebates of $400 per kW, $0.04 per kWh, or $0.50 per therm if a
minimum of 30 percent energy demand savings is met. Furthermore, Xcel Energy offers basic
services such as energy modeling and comparison of HVAC system types.

6.1.5 Standby Power and Energy Storage Alternatives to Support a Renewable-
focused Electrical Grid

Demand response is a key aspect of a large-scale transition from fossil-fuel-based electrical
generation to renewable power because it allows the electrical utility to work with customers like
MCES to reduce demand during peak periods when renewable and low-carbon electrical
generation are struggling to meet demand. Energy storage is also forecast to be increasingly
important as the fraction of grid power produced by renewable wind and solar energy increases.
Energy storage systems such as battery storage are used to store renewable power for use
when electrical demand is high or renewable generation is low.

Crow River WRRF standby power will be provided by a diesel generator. Standby generation

with added emissions controls (Tier 4) is recommended to off-load the Crow River WRRF’s grid
electrical consumption when requested by Xcel Energy under a demand response program.
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To routinely use generators at Crow River WRRF for demand response while unattended, the
system must have the ability to automatically transfer to generator power and then back to grid
power. The return to grid power is challenging due to paralleling considerations. It is possible for
an automatic transfer switch or generator control system to recognize removal of a “demand
response” signal as a trigger to switch back to utility power. If the generator was configured to
make an open transition from generators back to the utility (the most basic configuration), there
would be an equipment outage, and PLCs/SCADA would need to be programmed to restart
equipment after a few minutes. To avoid these outages at the Crow River WRRF, a closed-
transition soft re-transfer system could be used; however, Xcel Energy is likely to have strict
protection requirements because the diesel generators would be briefly connected in parallel
with its grid. Additional equipment, testing, and utility coordination would be required for the
closed transition.

A battery energy storage system (BESS) could be used to address the issues surrounding the
transition from generator to grid power as described above. During the transition, the plant
BESS would be online, the generator interconnection breaker would be opened, and the
generator would be commanded to do an orderly shutdown, after which the BESS would take
the plant load while the grid breaker is closed until the grid is reconnected. Similar to the Tier 4
generator, a large BESS can generate electrical billing savings by allowing MCES to purchase
inexpensive electrical energy during off-peak hours to charge the battery system, then use the
stored energy during peak hours. However, battery storage is not recommended at this time
because the projected electrical cost savings are not sufficient to justify it at its current cost, and
Xcel Energy is not offering financial incentives to reduce capital costs. A BESS could be
explored further if battery storage costs drop or if financial incentives for a BESS, such as grants
or rebates, become available.

6.1.6 Alternative Cost Comparison

The annual operating hours of conventional Tier 2 standby generators are limited by air quality
regulations, while Tier 4 generators can maintain operating flexibility for responding to electrical
deferral requests. The NPV of this option is approximately equivalent to standby generators with
standard Tier 2 emissions controls, which have higher electrical costs because they are
restricted from being used in demand response programs.

Based on proposed design conditions for each alternative, life-cycle costs were calculated, as
shown in Table 6-2. Electrical savings for Tier 4 generators were estimated based on increased
participation in demand response programs and were considered a potential future time-of-day
rate schedule (not the current Xcel Energy rate schedule used by the Rogers WRRF). The
electrical savings for Tier 4 generators are offset by increased capital and O&M costs, with the
total NPV for both alternatives essentially equal. It is important to note that this BCE analysis is
based on a possible future rate schedule that incentivizes peak demand reduction. The current
Rogers WRRF does not use this type of rate schedule, but electrical utilities are expected to
increase the use of rates that incentivize peak period demand reduction over the coming years.

Energy and Sustainability Reviews 6-3



Table 6-2. Generator Life-Cycle Costs

. Equipment Total NPV
Alternative CeTpiEl Electrical® ¢ O Replacement with
Costs? Costs .
Salvage Value | Adjustment
$5M

Alternative 1 — Tier 2 Diesel  $1.4M $3.2M $500,000 0

Alternative 2 — Tier 4 Diesel

(Recommended) $1.7M $2.7m $800,000 0 $5.1M

a. 450kW generator size
b.  Assumed 400kW average electrical consumption

c. Assumed electrical rates:

Peak: $0.05054/kWh, $4.25/kW winter, $6.25/kW summer, $0/kW spring and fall
Base: $0.02686/kWh, $8.75/kW summer, $6/kW other seasons

Off-peak: $0.00810/kWh, no demand charge

Distribution: $2.00/kW

6.1.7 Decarbonized HVAC Systems and Effluent Heat Recovery

An economic evaluation of alternate HVAC systems was previously conducted for the
administration and headworks buildings to inform preliminary HVAC design decisions for these
and other site buildings. The evaluation considered the feasibility of alternatives that lowered
fossil fuel (natural gas) use by using either air-source or water-source heat pumps.

In the administration building, a variable refrigerant flow air source heat pump system provided
the best long-term value to MCES. This system reduces carbon emissions associated with
heating and cooling the building; this advantage will increase as the electrical grid continues to
transition to renewable energy. On a few of the coldest winter days, supplemental heat from
electrical baseboards or other heating sources may be required to assist the heat pump.

In the headworks building, indirect natural-gas-fired units provided the best long-term value to
MCES. Effluent heat pump systems are more costly, and the reduction in natural gas costs are
not sufficient to justify this system. However, winter effluent water temperatures are
approximately 55 degrees Fahrenheit, so effluent water can be used directly (without a heat
pump) to preheat outside air during winter months. Adding effluent water pre-heat coils directly
into the HVAC units for the headworks to decrease natural gas use could be economically
feasible. Economic feasibility requires that the non-potable water system required for process
use be sufficiently sized and does not need to be increased for HVAC use. This option is
relatively easy to implement early in detailed design and could be explored further, especially if
financial incentives are available through Xcel Energy.

6.1.8 Renewable Energy Generation

Part 4 of the B3 SB 2030 wastewater treatment review energy framework is renewable energy
generation. Solar photovoltaic (PV) generation would be the most feasible renewable energy
approach at the Crow River WRRF. The site layout has significant room for future expansion
and a large buffer area to the north. These open areas are suitable for ground-mounted arrays,
similar to MCES’s Blue Lake solar installation.

6.1.8.1 Preliminary Solar System Size and Output

Solar systems for wastewater facilities are typically sized so that peak solar electrical output is
roughly matched to the facilities’ anticipated mid-day electrical load. To evaluate solar
generation for the Crow River WRRF, a 400kW system size was considered. The solar system
capacity would need to be revisited as the loads previously shown in Table 6-1 are refined.
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Solar PV performance was modeled using the National Renewable Energy Laboratory System
Advisor Model (SAM). This tool incorporates the PV system’s site location weather data,
arrangement, capacity, losses, and orientation in calculating a reasonable value of expected
energy output from the system over the course of the first year of operation. Table 6-3
summarizes the SAM findings.

Table 6-3.  Solar PV Model Summary

Siting area acres 1.8
Nameplate capacity kW 400
Fraction of plant electrical consumption supplied by solar percent 20
Year 1 net production kWh 729,000

Based on the preliminary design presented in Table 6-3, a Crow River solar development could
be sited in the MCES parcel north of 141st Avenue N, as shown on Figure 6-1.
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6.1.8.2 Solar Project Funding

The funding picture for solar has changed since the Blue Lake system was installed. Previously,
only private developers were able to access federal tax credits for solar investments. The 2022
Inflation Reduction Act (IRA) expanded renewable energy tax credit access to public entities
such as MCES. As such, MCES could choose to construct the solar system and receive federal
tax credits without involving a private developer. The likely credit for this type of project would
be 30 percent; however, the credit amount is reduced by 15 percent if tax-exempt bonds are
used. A credit rate of 25.5 percent was used in the economic evaluation.

Unlike competitive grant programs, the IRA’s Clean Electricity Investment Credit (CEIC) is
determined by meeting prescribed criteria for qualified energy projects.

The applicable portion of the IRA would be the CEIC for installing “carbon-free-electricity
qualified property” as defined by the program. The CEIC is scheduled to phase out for any
qualified facility with respect to when construction begins after the later of 2032 or the year in
which the Secretary of the Treasury determines that annual GHG emissions from electricity
production in the U.S. is less than 25 percent of 2022 levels.

6.1.8.3 Solar Project Business Case Evaluation

Table 6-4 summarizes the results of the BCE for installing a 400kW alternating current (AC)
(500kW direct current [DC]) solar system as part of the Crow River WRRF construction.

Table 6-4.  Solar PV Alternative BCE Summary

Assumed
: Electrical Capital Electrical | oam | TotalNPV
Alternative : 3 : with
Savings Rate Costs® SEVLE Costs Adiustment
($/kWh) ]

Alternative 1 — Solar, current rates 0.04765¢ $1,700,000 ($700,000) $150,000  $1,130,000
Aliernative 2 = Solarwith [RA 0.04765 $1,250,000¢  ($700,000)  $150,000  $700,000
Alternative 3 — Solar with IRA
credit and break-even electrical 0.095 $1,250,000¢ ($1,400,000) $150,000 $0

rates

Alternative 4 — Break-even capital
cost with IRA credit and current 0.04765 $560,000¢.e ($700,000) $150,000  $10,000
electrical rates

a. Equipment and installation estimated at $2,000/kW based on nameplate-installed kW direct current capacity. 400kW alternating
current is 500kW direct current.
b.  Total capital costs include 20 percent consultant design fees, 30 percent undeveloped design details, and 10 percent
construction contingency
c.  Current Xcel Energy consumption rate for Rogers WRRF. Demand savings not included.
. Project costs after 25.5 percent IRA credit
e. $750,000 prior to IRA credit
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A key parameter for the economic viability of the solar installation is the electrical rate used to
calculate savings. According to correspondence with Xcel Energy, the current Rogers WRREF is
billed according to rate code A14. Based on this rate schedule, the following assumptions were
made for the BCE:

e The basic energy charge under this 2024 rate schedule of $0.04765/kWh was used to
calculate electrical savings.

¢ An energy charge credit of $0.01825/kWh for all kWh in excess of 400 times the billing
demand is included in this rate schedule. Xcel Energy uses this credit to incentivize
reductions in peak demand. Because the Crow River WRRF will have some peaking due
to variable aeration and pumping rates, and the impact was estimated to be less than 10
percent of the billing rate, this credit was assumed to be negligible.

e Because solar energy production drops to zero at night and can be reduced due to
weather conditions, demand charges ($/kW) are not included in the savings calculation.

As shown previously in Table 6-4, Alternatives 1 and 2 at the current rates and assumed project
contingencies do not appear to be financially viable even with IRA credits. Sensitivity scenarios
are presented in Alternatives 3 and 4. The current electrical rates would need to roughly double
to break even, or estimated project costs would need to be reduced. There is some
conservatism in the contingencies used to develop the BCE capital costs, so some reduction in
project costs is possible. Lower project costs would improve the project’s economic picture,
perhaps in conjunction with future increases in electrical rates.

If MCES chooses not to install solar with the initial plant construction, a breaker or breaker
space and conduit stubs could be provided to make future solar installation less costly and
disruptive.

6.1.9 MCES Sustainable Landscape Guidelines

The Sustainable Landscape Guidelines were developed as one part of a larger Sustainable
Landscapes Program within MCES. This program has been designed to provide tools,
resources, specifications, contracting, oversight, and training to ensure proper design,
installation, and maintenance of all aspects of sustainable landscapes on properties owned by
MCES and on properties owned by others but affected by MCES construction projects. The
Crow River WRRF designers intend to use the Sustainable Landscape Guidelines to develop
open space on the plant site. The full set of Sustainable Landscape Guidelines are included in
Appendix G.

MCES will also investigate potential practices to restore the parcel north of 141st avenue that is
not planned for construction of the treatment plant. A natural resources management plan will
be developed to determine the most sustainable and suitable restoration of the previously
farmed parcel.

6.1.10 Sustainability Review

This section summarizes approaches to enhance project sustainability using the Envision
framework, which considers a broad range of sustainability measures.
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6.1.11Envision

The Institute for Sustainable Infrastructure developed the Envision framework to help
infrastructure stakeholders implement more sustainable, resilient, and equitable projects.
Envision takes a comprehensive view of sustainability by viewing proposed projects through five
main categories:

Quality of Life: a project’s impact on host and affected communities, from the health and
wellbeing of individuals to the wellbeing of the larger social fabric as a whole.
Leadership: implementation of new ways of thinking about how projects are developed
and delivered in a way that enables achievement of sustainability goals

Resource Allocation: consideration of assets such as energy and materials that are
needed to build infrastructure and keep it running, including the quantity, source, and
characteristics of these resources and their impacts on the project’s overall sustainability.
Natural World: the way a project is located within natural ecosystems and the new
elements that may be introduced to a system and create unwanted impacts on
ecosystem services.

Climate and Resilience: minimizing emissions that may contribute to climate change and
other short- and long-term risks and ensuring that infrastructure projects are resilient.

6.1.12 Sustainability Approaches

The following example sustainability approaches from the Envision checklist system are
applicable to the Crow River WRRF project:

Quality of Life:
— Account for community needs, goals, and issues

— Protect and enhance public and worker safety during construction, as well as
community health and safety during operation

— Proactively address long-term social, economic, or environmental changes that
impact quality of life

— Assess the potential for noise and vibration impacts on the surrounding community
and/or environment and implement strategies to reduce noise

— Implement strategies to reduce light pollution
— ldentify, document, protect, or enhance historic and cultural resources
Leadership:

— Stakeholder engagement, including involvement of project team’s lead members, so
that their needs are understood

— Assign roles and responsibilities for addressing sustainability to key team members
— Include training programs for local skill development

— Work as a team to identify opportunities for beneficial reuse of waste, excess
resources, or capacity

— Conduct a life-cycle analysis to identify the financial impacts, as well as the social,
environmental, and financial costs and benefits of the project
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e Resource Allocation:

Develop a plan to decrease project waste and divert waste from disposal to recycling
or reuse during construction and operation

Balance cut-and-fill to reduce the excavated material taken off site
Reduce operational water consumption
Use renewable energy sources to meet operational energy needs

Reduce the negative impact on freshwater to positively impact the region’s water
resources

e Natural World:

Install habitat-friendly landscaping, especially trees and other features that support
bird migration on the Mississippi flyway

Identify and preserve sites of high ecological value
Determine the type and width of buffer zones necessary to protect wetlands

Manage stormwater to infiltrate, evapotranspirate, reuse, and/or treat stormwater on
site

¢ Climate and Resilience:

Reduce GHG gas emissions related to operations

Determine climate change threats to the project and develop risk mitigation
strategies

Reduce embodied carbon in construction materials; evaluate risks and develop
resilience strategies

Enhance and strengthen the functional integration of the project with the
infrastructure system

6.1.13 Specific Sustainability Considerations for Crow River WRRF Design

The Crow River WRRF planning process considered alternative approaches to multiple aspects
of the future plant design. Table 6-5 summarizes the major alternatives and their respective
favorable sustainability attributes compared to the competing alternative(s). Table 6-6
summarizes the sustainability attributes for auxiliary project features. Recommended
alternatives are highlighted in Table 6-5.

Energy and Sustainability Reviews
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Table 6-5.

“ Alternatives Favorable Sustainability Attributes

Outfall

Influent
Pumping

Primary
Treatment

Secondary
Treatment

Tertiary
Treatment

Disinfection

Plant Design Alternatives and Sustainability Considerations

Mississippi River

Crow River

Submersible

Wet well/Dry well

Primary Clarification

No Primary Clarification

Conventional Biological
Nutrient Removal (BNR)

A/O Treatment

Filtration

Sodium Hypochlorite

uv

None

No effluent pump station and force main, eliminating
energy use for effluent pumping

Shorter outfall and less disturbance of natural areas,
including wetlands

Smaller structure, uses fewer resources
Reduced natural gas use for building heat

5% more energy-efficient pumping
Reduces aeration energy by 15%

Reduces sludge production and hauling by 35%

Reduction in embodied carbon from chemical production
and transportation (alum feed for phosphorus reduction)

Reduction in embodied carbon from concrete tank
construction

Reduced resources for primary sludge handling pumping
equipment manufacturing

Proven nutrient removal performance

Supplementary carbon (e.g., methanol) chemical addition
not required, reducing resource use for producing and
transporting purchased chemicals

Reduced energy use

Uses new BNR approach to achieve both process and
sustainability goals

Reduced phosphorus discharge to Crow River and
downstream tributaries

Reduced on-site electrical load (UV system will be ~5% of
plant electrical load)

Reduction in embodied carbon from chemical production
and transportation (sodium hypochlorite)

Less land use (smaller footprint)

Applicable Envision

Criteria

Natural World

Quality of Life
Resource Allocation

Medium

Climate and
Resilience

Resource Allocation

Medium

Climate and
Resilience

Resource Allocation

Medium

Climate and
Resilience

Resource Allocation
Leadership

Medium

Natural World High

Climate and
Resilience

Resource Allocation
Natural World

Medium

Significance
Level

Energy and Sustainability Reviews
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“ Alternatives Favorable Sustainability Attributes

Reduced reliance on city water and groundwater

Water Reuse

Solids Hauling

Odor Control

Administration
Building
HVAC

Process
Buildings HVAC

Renewable
Energy

In-plant Uses

Future External Reuse

Thickening

Dewatering

Activated Carbon

Biofilter

Conventional Natural Gas
Heat

Air-source Heat Pump

Conventional
HVAC/Natural Gas Heat

Effluent for Preheat

Solar

Additional, significant city water reductions

Reduced embodied carbon from chemical production and

transportation (polymer for dewatering)

Reduced truck traffic
Reduced GHG emissions
Reduced air emissions

Reliable odor control
Lowest land use

Reduction in embodied carbon from activated carbon

production and transportation

None

No on-site fossil fuel use/carbon dioxide emissions
Rapidly decarbonizing electrical grid used for heat

None

Lower natural gas use

Reduced GHG emissions from purchased electricity

Applicable Envision | Significance

Criteria Level

Resource Allocation Low

Climate and

Resilience High

Resource Allocation
Natural World

Climate and
Resilience

Low

Climate and

Resilience Low

Climate and

Resilience Medium

Climate and

Resilience High
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Table 6-6.

Crow River WWTF Summary of Sustainability Attributes for Auxiliary Project Features

Favorable Sustainability Attributes Applicable Envision Criteria

Native plant landscaping

Tree planting

Noise mitigation

Light pollution mitigation
Diversity, equity, and inclusion

practices in staffing, mentorship,
training

Tier 4 standby generator

Habitat

Less irrigation required

Less fertilizer and pesticide use
Flood/wet tolerant species

Migration habitat
Energy savings

Avoids negative impacts on
neighboring properties

Migration habitat

Develop local skills and
capabilities

Advance equity and social
justice

Supports increased utility-scale
renewable development by
enabling load shedding for
demand response

Natural World

Natural World

Quality of Life

Natural World

Quality of Life
Leadership

Climate and Resilience
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7. Implementation Plan

7.1 Introduction

The work of this Facility Plan will be executed through multiple projects. Scope is generally
grouped into three categories as outlined below based on sequence of construction activities
required to execute the overall work.

e Lift Station and Conveyance Systems

5-mgd lift station located on the existing MCES Rogers WWTF site
16-inch-diameter force main from the lift station to the new gravity trunk sewer

Gravity trunk sanitary sewer of 18 to 24 inches in diameter from the force main to the
new plant site

e Phase 1 Wastewater Treatment Facilities:

Site access and security improvements, including two driveways into the plant,
access gates, and perimeter fencing

Preliminary treatment, including wet well/dry well influent pumping, mag meters,
multi-rake bar screens, and grit removal and processing systems

Secondary treatment using the conventional biological phosphorus removal A/O
process

UV disinfection
Tertiary filtration using cloth media filters
Solids processing, including DAFTSs, sludge storage, and sludge loadout facilities

Odor control systems including activated carbon for the preliminary treatment
building and solids handling facilities

A combined administration and maintenance building that includes offices, meeting
spaces, lunchroom, locker rooms, restrooms, and maintenance shop

Facility support systems including power distribution, electrical instrumentation and
controls, a Tier 4 generator for stand-by power generation, and HVAC and building
automation systems

Outfall from the plant to the Crow River

Estimated total budgetary construction cost for implementation of this work is $162M.
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Table 7-1 summarizes project scope and capital costs, including a 30 percent contingency for
undeveloped design details, engineering, administration, and escalation to the midpoint of
construction. Detailed opinions of probable construction costs are included in Appendix J. The
costs associated with the various project components were developed using a business case
evaluation (BCE) process; a copy of the BCEs technical memorandum are included in
Appendix K.

Table 7-1. Opinion of Probable Construction Cost to Relocate MCES Rogers WWTF Service

Influent Force Main/Gravity Effluent Outfall $27.7M
Headworks/Influent Pumping Building $25.7M
Administration/Maintenance Building $7.1M
Liquids Treatmenta $56.2M
Solids Handling $11.0M
UV 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.

7.2 Implementation Plan

A planning-level implementation plan is shown on Figure 7-1. MCES may move scope items
between groupings, or otherwise refine the schedule of this plan as conditions evolve toward the
end of the planning period. Changes will be based on engineering evaluations following
planning activities.

Construction of the lift station and conveyance system work is expected to start in 2025 and
commence in 2026. MCES intends to deliver this work via the design/bid/build process with
commissioning activities complete prior to startup of the Crow River WRRF. Construction of the
wastewater treatment plant and outfall is expected to occur between 2026 and 2028. MCES
intends to deliver this work via the design/build process with at least 1 year of commissioning
and process proving by the design/builder following completion of construction. Following
successful commissioning of the new WRRF, the existing Rogers WWTF will be
decommissioned, and the land returned to the City of Rogers for redevelopment except, for the
land associated with the lift station, which MCES will retain.
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Figure 7-1. Program Schedule Overview Including Planning and Implementation Steps for Project Delivery
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