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FACILITY PLAN EXECUTIVE SUMMARY

The City of Montrose, Minnesota has retained Bolton & Menk, Inc. to develop this Facility Plan for the
existing wastewater treatment facility (WWTF) and explore alternative improvements to address the
aging wastewater infrastructure. This report discusses the existing wastewater treatment facilities,
projected future wastewater treatment needs, and alternative wastewater treatment improvements
with anticipated costs to meet future treatment needs.

The cities served by the existing WWTF include both the City of Montrose and the City of Waverly. The
population of the service area is expected to increase significantly over the next 20 years and exceed the
capacity of the existing WWTF. Projected wastewater flows and loadings for the design year 2045 are
determined by using a combination of population trends and expected commercial and industrial
growth within the service area.

The alternatives considered in this report include upgrading the existing facility, constructing a new
mechanical plant, and regionalization of wastewater treatment. Based on several factors analyzed with
this Facility Plan, the recommended alternative is regionalization with the Annandale-Maple Lake-
Howard Lake Wastewater Commission (AMHWC). The regionalization alternative would send all future
wastewater to the AMHWC WWTF and the AMHW(C staff would be responsible for the lift station
maintenance as defined by each city and the commission.

The improvements needed for wastewater treatment regionalization include a new lift station to pump
wastewater more than nine miles through new forcemain pipe to the existing Howard Lake lift station.
Air-release manholes and other forcemain appurtenances would be required along the selected
forcemain route. An existing pond at the Montrose WWTP would be used as an equalization pond prior
to pumping the wastewater to the AMHWC WWTF.

The total anticipated capital investment for the recommended wastewater regionalization alternative is
estimated to be $13,160,000, which includes construction costs, easement acquisition, engineering, and
contingency. The City of Montrose and City of Waverly would become stakeholders in the Annandale-
Maple Lake-Howard Lake system. City of Montrose and City of Waverly will adopt the Joint Powers
Agreement currently regulating the AMHWC. This agreement outlines the capital debt services,
operations and maintenance, future capacity, and other items necessary for the commission to operate
the facility.

Bolton & Menk is an equal opportunity employer.
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Introduction

A.

Purpose

This report provides the Cities of Montrose and Waverly, Minnesota with recommendations
for wastewater treatment facility (WWTF) improvements to address the existing aging
infrastructure and future treatment requirements. Recommendations are based on input
from city staff, a visual evaluation of facility infrastructure, typical wastewater treatment
design standards, and an evaluation of the treatment process with consideration of
potential future regulations. City officials may use the information included in this report to
make informed decisions on improvements to be implemented at the Montrose
Wastewater Treatment Facility.

Background

The Montrose Wastewater Treatment Facility was originally constructed in 1965 and
consisted of stabilization ponds. The facility received significant upgrades in 2002 including
new pretreatment, high intensity aeration basins, a ferric chloride feed system, final
clarifiers, biosolids storage, and UV disinfection. The treatment facility receives and treats
wastewater from residences and businesses throughout the City of Montrose, as well as 12-
Hi Mobile Home Park, and the City of Waverly. The Montrose and Waverly Sanitary Sewer
Agreement dated May 14, 2002 is included in Appendix C.

The Minnesota Pollution Control Agency (MPCA) determines and regulates discharge limits
for the facility’s National Pollutant Discharge Elimination System (NPDES) permit. The city of
Montrose submitted a permit renewal in July 2022, a formal response is pending. The
current NPDES permit is included in Appendix D. The City of Montrose has retained Bolton
& Menk, Inc. to develop this Facility Plan to explore alternatives to improve the existing
wastewater treatment facility and develop a plan forward for the facility. This report
analyzes the existing facility and discusses future discharge regulations and the potential
impact on the WWTF.

Report Organization

This report is structured into six sections to adequately address the existing facility and
proposed improvements. Section | is the Introduction; Section Il provides an analysis of
current and future design criteria; Section Il provides an evaluation of the existing
wastewater facility and condition assessment; Section IV discusses alternative treatment
options and associated cost analysis; Section V provides recommendations and
implementation of the proposed wastewater system improvements; and Section VI
summarizes conclusions and recommendations.

Prepared by: Bolton & Menk, Inc. Introduction
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Il. Design Conditions
A. General

The communities served by the existing facility include residents and businesses throughout
the City of Montrose, the City of Waverly, and 12-Hi Mobile Home Park which are located in
Wright County. Figure 2.1 illustrates the project planning area encompassed by this report
and the improvements discussed herein.

Wastewater treatment facilities are typically designed based on a 20-year planning period,
as it is generally not feasible to make frequent changes in the capacity of a wastewater
treatment facility. In addition, a 20-year planning period is required for the project to be
eligible for funding assistance with the MN Public Facilities Authority (PFA). A design year of
2045 is used for this evaluation. Projected wastewater flows and loadings are determined
using a combination of population trends and expected commercial and industrial growth.

B. Population Projections

There are several methods available for predicting population trends for cities such as
Montrose. The Minnesota State Demographic Center (SDC) publishes population projections
for all counties in Minnesota. The city hired Northwest Associated Consultants, Inc. (NAC) to
analyze the historical city and county population trends. NAC provided a lower threshold
estimate resulting in an average of 38 homes per year. City staff discussed and determined
the population projections should be increased to an average of 50 homes per year with 2.5
people per household. NAC also provided an analysis for the city of Waverly. The Montrose
Council Memorandum and NAC analysis for both communities can be found in Appendix E.
Table 2.1 and Figure 2.2 summarize the population projections.

Table 2.1 - Population Projections

Year | Wright County City of City of Waverly Montrose and Waverly
Montrose Combined

1995 77,232 -- -- --
2000 89,986 1,143 732 1,875
2005 110,836 2,145 925 3,070
2010 124,700 2,847 1,357 4,204
2015 131,361 3,079 1,398 4,477
2020 141,337 3,775 1,900 5,675
2022 144,741 3,983 2,116 6,099
2025 151,376 4,267 2,206 6,473
2030 161,422 4,758 2,512 7,270
2035 171,242W 5,517 2,827 8,344
2040 180,762W 6,275 3,142 9,417
2045 190,053 6,525 3,328 9,853

Mprojected by MN State Demographic Center

(2) Design population for this report

Prepared by: Bolton & Menk, Inc. Design Conditions
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C. Historical Flows
1. Flow Monitoring Data
a) Influent Flow Monitoring

Montrose city staff records daily influent flows in monthly Discharge Monitoring
Reports (DMRs) as required by the facility’s NPDES permit. The recorded flows
are used to evaluate current flow trends and develop future flow projections.
The flows to the treatment facility are measured using a magnetic meter prior
to the screening processes. A summary of monthly average and maximum daily
flows for the past five years is presented in Table 2.2. Figure 2.3 illustrates
average daily and maximum flow trends over the same time frame.

Average annual flow has varied over the years. Seasonal spikes in flow are also
apparent in the wettest months between April and June. Seasonal weather
patterns are highly correlated with wastewater flow due to the effects of
infiltration and inflow (1&l) into the wastewater collection system.
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Table 2.2 — Historical Influent Wastewater Flow

2019 2020 2021 2022 2023 5 Year
Month Monthly | Max. | Monthly | Max. | Monthly | Max. | Monthly | Max. | Monthly | Max. | Monthly | Max.
Average Day | Average Day | Average Day Average Day Average Day | Average Day

(MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD)
January 0.311 0.374 0.358 0.457 0.306 0.373 0.308 0.379 0.306 0.370 0.318 0.457
February 0.294 0.364 0.322 0.398 0.306 0.362 0.297 0.380 0.316 0.395 0.307 0.398
March 0.451 1.236 0.444 0.892 0.356 0.438 0.324 0.398 0.345 0.475 0.384 1.236
April 0.521 0.984 0.440 0.568 0.387 0.520 0.387 0.542 0.654 1.19 0.478 1.190
May 0.574 1.091 0.398 0.524 0.356 0.431 0.479 1.333 0.384 0.476 0.438 1.333
June 0.404 0.493 0.350 0.390 0.319 0.378 0.340 0.427 0.333 0.421 0.349 0.493
July 0.432 0.617 0.331 0.385 0.295 0.346 0.322 0.398 0.310 0.349 0.338 0.617
August 0.343 0.433 0.313 0.391 0.294 0.34 0.318 0.364 0.317 0.496 0.317 0.496
September 0.411 0.674 0.313 0.382 0.294 0.372 0.312 0.400 0.308 0.407 0.328 0.674
October 0.522 0.950 0.297 0.362 0.293 0.372 0.296 0.372 0.340 0.474 0.350 0.950
November 0.372 0.446 0.310 0.376 0.299 0.366 0.305 0.381 0.330 0.399 0.323 0.446
December 0.366 0.539 0.306 0.364 0.303 0.372 0.307 0.374 0.369 0.724 0.330 0.724
Annual 0.417 1.236 0.349 0.892 0.317 0.520 0.333 0.479 0.359 0.515 0.355 1.333
Average/Max.
Day
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Figure 2.3 — Historical Influent Wastewater Flows

The MPCA has developed guidelines to provide a comprehensive and systematic
approach to analyze 1&I. These guidelines were used to determine if I&I is
considered excessive in the City of Montrose’s wastewater collection system.
The following are definitions of inflow and infiltration as provided by the MPCA
guidelines:

e Infiltration — is water other than wastewater that enters a sewer system

(including service sewer connections and foundation drains) from the
ground through broken or defective pipes, pipe joints, connections,
manholes, and wet basements.
Inflow — is water other than wastewater that enters a sewer system
(including sewer service connections) through sources such as, but not
limited to, roof leaders, foundation drains, yard drains, area drains,
drains from springs and swampy areas, manhole covers, cross
connections between storm sewers and sanitary sewers, catch basins,
storm waters, surface runoff, street wash water, or other drainage
structures.
Excessive infiltration — Infiltration is excessive if the quantity of flow
(domestic base flow and infiltration) is greater than 120 gallons per
capita per day (gpcd). The quantity of flow was determined using the
annual average flow over the past five (5) years. The population used in
the per capita calculation is the 2020 population of 5,675.
355,000 gpd / 5,675 people = 63 gpcd
Excessive Inflow — Inflow is excessive if the quantity of flow during storm
events that results in chronic operational problems related to the
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hydraulic overloading of the treatment system or that results in a total
flow of more than 275 gpcd (domestic base flow plus infiltration and
inflow). The flow during storm events was determined using the
maximum 30-day average flow over the past five (5) years.

654,000 gpd / 5,675 people = 115 gpcd

According to MPCA criteria, the City of Montrose is below the threshold of
excessive |&l into their collection system. Excessive 1&I is a common problem for
most municipalities throughout Minnesota and is typically attributed to aging
and deteriorating collection system infrastructure. I&I is not considered a major
issue in Montrose.

This report is focused on treatment alternatives. If the City would like to reduce
I&I, it is recommended they do so as part of annual street improvements.

b) Existing Facility Design Flows

Table 2.3 summarizes the design flows of the Montrose Municipal Wastewater
Treatment Facility. These values will be utilized in subsequent sections to
evaluate the existing treatment system and to determine the necessary
improvement alternatives.

Table 2.3 — Summary of Existing Facility Design Flows

Design Flow Parameter Design Value (MGD)
ADW 0.411
AWW 0.781
PHWW 1.38
PIWW 1.648

D.  Future Design Flows

The design flows are based on historical raw water monitoring data, population projections,
and industrial allocations.

1. Design Flows

The MPCA has guidelines for determining design wastewater flows for new or
expanded treatment facilities. Flow projections are developed for different climatic
conditions as described below.

a) Average Dry Weather (ADW) Flow — Measure of flow during which there is no
inflow due to precipitation and/or snow melt and no infiltration due to high
groundwater. This flow typically occurs during winter months or very dry
summers. It is also strongly correlated with drinking water usage.

b) Average Wet Weather (AWW) Flow — Daily average flow for the wettest 30
consecutive days for mechanical treatment facilities. AWW flow is based on flow
with infiltration due to high groundwater and typical inflow due to precipitation
and/or snow melt. This flow typically occurs during the spring and early
summer.

c) Peak Hourly Wet Weather (PHWW) Flow — Peak flow during the peak hour of
the day at a time when the groundwater is high and a five-year, one-hour storm
event is occurring.

Prepared by: Bolton & Menk, Inc. Design Conditions
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d) Peak Instantaneous Wet Weather (PIWW) Flow — Peak instantaneous flow
during the day at a time when the groundwater is high and a 25-year, one-hour
storm event is occurring. This flow is used for sizing pumps and piping systems.

The flow parameters described above are determined by following the procedures
outlined in the MPCA document “Design Flow and Loading Determination Guidelines
for Wastewater Treatment Plants,” which is included in Appendix F of this report.
Additional flow from population increase will be estimated based on a Ten States
Standard flow of 100 gal/cap/day for AWW. Based on these guidelines, a detailed
breakdown of the design flow analysis for the City of Montrose’s municipal
wastewater facility is presented in Table 2.4.

 Table2.4-Determination of 20-Year Design Flows

A) | For Determination of Peak Hourly Wet Weather Design Flow (PHWW) MGD
1 | Present peak hourly dry weather flow 0.550
2 | Present peak hourly flow during high ground water period (no runoff) 0.950
3 | Present peak hourly dry weather flow [same as (1)] - 0.550
4 | Present peak hourly infiltration = | 0.400
Present hourly flow during high ground water period and runoff at point of
5 | greatest distance between Curves Y and Z 1.236
Present hourly flow during high ground water (no runoff) at same time of day
6 | as(5) measurement - 0.90
7 | Present peak hourly flow = | 0.336
8 | Present peak hourly inflow adjusted for a 5-year 1-hour rainfall event 0.120
9 | Present peak hourly infiltration [same as (4)] 0.400
10 | Peak hourly infiltration cost effective to eliminate - 0.000
Peak hourly infiltration after rehabilitation (where rehabilitation is cost
11 | effective) = 10.856
12 | Present Peak hourly adjusted inflow [same as (8)] 0.120
13 | Peak hourly inflow cost effective to eliminate - 0.00
14 | Peak hourly inflow after rehabilitation (where rehabilitation is cost effective) = | 0.500
Population increase of 4,178 @ 100 gpcd x 2.50 peaking factor (Per Ten State
15 | Standards) 1.044
16 | Peak hourly flow from planned industrial increase 0.000
17 | Estimated peak hourly flow from future unidentified industries 0.000
18 | Peak hourly flow from other future increases 0.000
19 | Peak hourly wet weather design flow [(1)+(11)+(14)+(15)+(16)+(17)+(18)] 2.95
Prepared by: Bolton & Menk, Inc. Design Conditions

Wastewater Facility Plan — Montrose, MN | 0W1.127810 Page 8



B) | For Determination of Peak Instantaneous Wet Weather Design Flow (PIWW) MGD
20 | Peak hourly wet weather design flow [same as (19)] 2.95
Present peak hourly inflow adjusted for a 5-year 1-hour rainfall event [same
21 | as (8)] - | 0.000
22 | Present peak inflow adjusted for a 25-year 1-hour rainfall event + | 0.45
23 | Peak instantaneous wet weather design flow = |3.40
C) | For Determination of Average Dry Weather Design Flow (ADW) MGD
24 | Present average dry weather flow 0.367
25 | Population increase of 4,178 @ 63 gpcd + | 0.263
26 | Average flow from planned industrial increase + | 0.000
27 | Estimated average flow from other future unidentified industries + | 0.000
28 | Average flow from other future increases + | 0.000
29 | Average dry weather design flow [(24)+(25)+(26)+(27)+(28)] = |0.63
D) | For Determination of Average Wet Weather Design Flow (AWW) MGD
30 | Present average dry weather flow 0.355
Average infiltration and inflow after rehabilitation (where rehabilitation is
31 | cost effective) + |0.207
33 | Population increase of 4,178 @ 100 gpcd + | 0.418
34 | Average flow from planned industrial increase + | 0.000
35 | Estimated average flow from future unidentified industries + | 0.000
36 | Average flow from other future industries + | 0.000
37 | 30-day average wet weather design flow [(30)+(31)+(32)+(33)+(34)+(35)+(36)] | = | 0.98
2. Summary of Design Criteria
Table 2.5 summarizes the design flows of the Montrose Municipal Wastewater
Treatment Facility. These values will be utilized in subsequent sections to evaluate the
existing treatment system and to determine the necessary improvement alternatives.
Flow Parameter 2045 Design Value (MGD)
AADW 0.63
AWW 0.98
PHWW 2.95
PIWW 3.40
Prepared by: Bolton & Menk, Inc. Design Conditions
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E. Historical Loadings
1. Total Plant Influent Loading

Montrose staff monitors influent wastewater pollutant loadings at sample station WS
001 as required by the facility’s NPDES discharge permit. The pollutant parameters
include 5-day carbonaceous biochemical oxygen demand (CBODs), total suspended
solids (TSS), total phosphorus (TP), and pH.

The following is a short discussion on each pollutant parameter concerning historical
influent monitoring and trends:

a) CBODs: Since 2019, the average CBODs concentration has been 229 mg/L. The
historical average influent CBODs mass loading is 673 |bs/day with a maximum
loading of 965 Ibs/day.

b) TSS: Influent TSS concentration has averaged 405 mg/L, with an average mass
loading of 1,201 Ibs/day with a maximum loading of 3078 lbs/day.

c) Total Phosphorus: Influent total phosphorus has averaged 6.87 mg/L, with an
average mass loading of 20.2 Ibs/day. The maximum phosphorus loading is 35.9
Ibs/day.

d) Total Kjeldahl Nitrogen (TKN): Influent Total Kjeldahl Nitrogen (TKN) averaged
approximately 53 mg/L which equates to a mass loading 157.3 Ib/day. The
maximum TKN loading was 187 Ib/day.

e) Pollutant Loading Rates: Common per capita design loading rates for domestic
wastewater, given by the Recommended Standards for Wastewater Facilities —
2014 Edition (commonly known as the Ten State Standards), are the following
ranges:

e 0.17-0.22 Ibs. CBODs/capita/day;
e 0.20-0.25 Ibs. TSS/capita/day;
e 0.036-0.046 lbs. TKN/capita/day;

e A common loading for total phosphorus, according to Metcalf & Eddy
(2003), is 0.008 Ibs TP/capita/day.

2. Summary of Design Criteria

Table 2.6 summarizes the existing design influent loadings of the Montrose Municipal
Wastewater Treatment Facility. These values will be utilized in subsequent sections to
evaluate the existing treatment system and to determine the necessary improvement
alternatives.

Prepared by: Bolton & Menk, Inc. Design Conditions
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Table 2.6 — Summary of Facility Design Loadings

Design Parameter Existing Design Value (lbs/day)
CBODs 740
TSS 822
TKN 164

Table 2.7 shows average influent loading rates for Montrose’s wastewater based on
historical monitoring data, which includes all Waverly, Hi-12 Mobile Park, residential,
commercial, and industrial sources. On average, the CBODs and TKN loading rates are
within the typical design range specified above, while TSS is higher than the design
value. Figures 2.4, 2.5, 2.6, and 2.7 illustrate monthly fluctuations for CBOD5, TSS, TP,
and TKN, respectively.

The proposed design loadings presented later in this section are greater than the
historical loadings and include allocations for future residential and industrial growth.

Table 2.7 - Historical Average Influent Pollutant Loadings

Parameter Unit 2019 2020 2021 2022 2023 Average

Population 4,929 5,675 5,865 6,099 6,223

Estimate

,I’:-\I\S\rlage MGD 0.42 0.35 0.32 0.33 0.36 0.36

CBODs mg/L 207.3 241.8 290.2 207.6 195.8 228.5
Ibs/day 726 706 775 571 588 673
Ibs/capita/day 0.15 0.12 0.13 0.09 0.09 0.12

TSS mg/L 397.0 557.7 400.4 376.1 293.7 405.0
Ibs/day 1,342 1,628 1,069 1,035 882 1,201
Ibs/capita/day 0.28 0.29 0.18 0.17 0.14 0.21

lﬁf;'phoms me/L 5.75 7.82 7.28 6.91 6.57 6.87
Ibs/day 20.1 22.8 19.4 19.0 19.7 20.2
Ibs/capita/day 0.004 0.004 0.003 0.003 0.003 0.004

TKN mg/L 47.25 52.75 60.00 54.00 52.75 53.35
Ibs/day 165.5 154.00 160.1 148.6 158.4 157.3
Ibs/capita/day 0.034 0.027 0.027 0.024 0.025 0.028
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F. Design Loadings

The pollutant loadings are based on historical raw water monitoring data, population
projections, and industrial allocations. The City of Montrose Wastewater Treatment Facility
receives pollutant loading contributions from residential, commercial, and industrial users.

1. Residential Commercial Design Loadings

Design loadings from residential and commercial users are calculated by determining
mass per capita (e.g. lbs/capita/day) values for CBODs, TSS, TKN, and total
phosphorus. As previously discussed, common capita design loading rates, given by
the Recommended Standards for Wastewater Facilities — 2014 Edition, are 0.17-0.22
Ibs. CBODs/capita/day, 0.20-0.25 Ibs. TSS/capita/day, and 0.036-0.046 Ibs.
TKN/capita/day. A common loading for total phosphorus, according to Metcalf & Eddy
(2003), is 0.008 lbs. TP/capita/day.

As a conservative estimate, residential and commercial design loadings are
characterized by using the high-end value of the typical design ranges specified
previously. Table 2.8 summarizes design loadings for residential and commercial users

in Montrose.
Table 2.8 — Residential and Commercial Design Loadings

Parameter Per Capita Design | 2002 Design 2045 Design
Loading Loading Value

Design - 4,110 9,853

Population

CBODs 0.22 lbs/capita- 740 lbs/day 2,197 Ibs/day
day

TSS 0.25 Ibs/capita- 822 Ibs/day 2,497 lbs/day
day

TKN 0.046 |bs/capita- | 164 Ibs/day 460 Ibs/day
day

TP 0.008 |bs/capita- | -- 80 Ibs/day
day

2. Summary of Design Criteria

Table 2.9 summarizes the design flows and loadings of the Montrose WWTF. These
values will be utilized in subsequent sections to evaluate the existing treatment
system and to determine the necessary improvement alternatives.

Table 2.9 — Summary of Design Criteria

Parameter 2045 Design Value
Average Annual Day 0.63 mgd
Average Wet Weather 0.98 mgd
Peak Hourly Wet Weather 2.95 mgd
Peak Instantaneous Wet Weather 3.40 mgd
CBODs 1,500 Ibs/day
Prepared by: Bolton & Menk, Inc. Design Conditions

Wastewater Facility Plan — Montrose, MN | 0W1.127810 Page 16



TSS 2,900 lbs/day
TKN 300 Ibs/day
TP 41 |bs/day

G. Biosolids

The City of Montrose Wastewater Treatment Facility produces Class B biosolids stored in the
biosolids storage tank. Sludge storage bags were used in addition to the biosolids storage
tank. Biosolids were hauled off-site in Fall 2022.

Biosolids production is impacted by several variables including the amount of CBODs, TSS,
and phosphorus loadings entering the facility, the amount removed in the treatment
process, and the type of biological treatment process. Dense non-soluble organic solids are
removed in the clarifiers, while the remaining solids and soluble organics are removed in the
biological treatment system and clarification processes. Solids production can vary
significantly based on the type of biological treatment processes utilized. In any biological
system, the internal growth of bacteria and microorganisms needed to treat the wastewater
contributes towards the overall solids production. If Montrose moves to an activated
sludge-based system, biosolids are expected to increase.

H.  Current and Preliminary Effluent Limits

Table 2.10 — Summary of Effluent Limits

Parameter 2018 NPDES Limits Proposed New Proposed New Limits
limits on Existing | on Expanded Facility
Facility (mass freeze)
AWW, mgd 0.781 0.781 0.980
ADW, mgd 0.411 0.411 0.630
CBODS5, mg/L (kg/day) | 25 (74) 25 (74) 19.9 (74)
TSS, mg/L (kg/day) 45 (133) 45 (133) 35.8 (133)
Fecal Coliform, 200 200 200
org/100 mL
pH 6.0-9.0 6.0-9.0 6.0-9.0
Total Sulfate, mg/L Monitor Only 15.9 (47) 15.9 (59)
(kg/day)
For wild rice
production
Total Sulfate, mg/L NA NA 2356 (3735)
(kg/day)
For livestock and
wildlife
Total Chloride, ng/L Monitor Only 230 NA
Total Chloride, kg/day | NA NA 679.9
Prepared by: Bolton & Menk, Inc. Design Conditions

Wastewater Facility Plan — Montrose, MN | 0W1.127810 Page 17



Total Dissolved Salts, | NA NA 981.4

kg/day

Specific Conductivity, | NA NA 3348

umhos/cm

Mercury, mg/day Monitor Only NA 28.671

Total Phosphorus, 1.0 1.0 1.0

mg/L

Total Phosphorus, 1079 1079 1.0 1079 0.80
kg/year

Total Phosphorus, 1.30 1.3 0.44 1.16 0.31
Limit @AWW, kg/day

Total Phosphorus, NA 0.62 0.21 0.55 0.148
Goal @AWW, kg/day

1. Phosphorus Limits

In September 2018, MPCA released a Phosphorus Effluent Limit Review for the
Greater Crow River Watershed. This memorandum, found in Appendix G, addresses
how excess total phosphorus contributes to higher levels of algae which negatively
impacts the ecosystem. Whenever algae blooms levels are too high, the MPCA is
required to develop a plan to reduce TP levels.

The 2018 Montrose NPDES permit has a State Discharge Restriction (SDR) Phosphorus
limit of 1.0 mg/L calendar monthly average, a River Eutrophication Standard (RES)
water quality based effluent limit (WQBEL) for June-September of 1.16 kg/day based
on achieving a long-term (multi-summer) average of 0.55 kg/day, and a 12-month
moving total WQBEL of 1,079 kg/yr to protect Lake Pepin. These limits may be
reevaluated during the permit renewal process.

The 5-year average effluent phosphorus levels have been a calendar month average of
0.643 mg/L, a monthly effluent discharge of 0.89 kg/day, and a yearly loading of
325.22 kg/year. The 2045 design loading is 41 |bs/day or 18.6 kg/day.

Research has shown that some phosphorus, in the range of 0.02 mg/L to greater than
0.10 mg/L in similar facilities, can be recalcitrant (non-reactive) and soluble. This type
of phosphorus cannot be precipitated and filtered.

Another method of phosphorus removal requires the facility to convert all the reactive
phosphorus to solids. An additional unit process would be necessary to fully react all
the phosphorus and capture the resulting solids. Chemical addition, rapid mix, and
flocculation would be necessary after the final clarifiers to maximize the conversion of
phosphorus to solids. Solids capture technology would be required, such as a filter or
clarification. Many filtration options are available to meet the new limits including disc
filters, ultra-filtration membranes, upflow sand filtration, and gravity sand media
filtration.

2. Nitrogen Limits

The State of Minnesota has implemented a Nutrient Reduction Strategy (NRS) to meet
in-state and downstream water quality goals. Nitrogen has been identified as a target
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pollutant in this effort with a milestone for the Mississippi River set at a 20 percent
reduction by 2025. As a result, wastewater treatment facilities throughout the State
have received additional limits and monitoring requirements for various nitrogen
compounds. The Montrose wastewater treatment facility is not currently subject to
limits on ammonia-nitrogen (NHs-N) discharge.

The biological process of nitrification is used to convert ammonia in the raw
wastewater to nitrate prior to discharge. This is the first step to achieving a total
nitrogen limit. Denitrification, which is the conversion of nitrate into nitrogen gas,
requires additional treatment to achieve. In this process, nitrate-rich water passes
through a mixed tank absent of free oxygen. In this environment, bacteria utilize the
bound oxygen in the nitrate compound and reduce it to nitrogen gas which then off-
gasses to the atmosphere and is removed from the liquid stream. Design of the
system is dependent on the specific total nitrogen entering the system and effluent
limit. The design may include the following components:

e Anoxic Tank

e Recycle Pump(s)

e Anoxic Mixer(s)

e Supplemental Carbon Source
3.  Total Chlorides

The Montrose Municipal Wastewater Treatment Facility monitors specific conductivity
for total chlorides in the treated effluent discharge. In the most recent permitting
cycle, many municipalities in western and southern Minnesota with low flow receiving
streams have received discharge limits for total chlorides.

Chloride is a mineral ion found naturally in water, foods, and other sources. The
primary source of chlorides in wastewater is from water softeners installed in homes
and businesses to remove naturally occurring hardness in groundwater. Water
softeners reduce hardness in drinking water by exchanging natural hardness ions
(calcium and magnesium) in the drinking water with sodium, which does not
contribute to hardness. As these ions are exchanged with the softening units,
eventually there is no more sodium to exchange, and the water cannot be softened.
Once this happens, the softeners automatically recharge by backflushing a brine (salt)
solution through the media bed. This brine solution contains high concentrations of
chlorides that are discharged to the sanitary sewer system once recharging is
complete.

Wastewater treatment technologies are not equipped to remove dissolved ions such
as chloride in a cost-effective manner. In nearly all cases, source reduction of chlorides
is the most cost-effective way to achieve a chloride limit. To do this, some
communities have opted to implement reverse osmosis, lime-soda ash softening, or
other softening treatment at their municipal drinking water treatment facility.
Producing soft drinking water encourages residents and businesses to reduce salt
usage which lowers chloride discharge to the wastewater system and may help meet
limits.

4, Sulfates

Sulfates are naturally occurring compounds found in minerals, soil, rocks, plants, and
food. MPCA is beginning to implement a water quality initiative to reduce the impact
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of sulfate on wild rice. MPCA is pursuing a sulfate water quality standard of 10 mg/L.
5. Other Considerations

The EPA and MPCA are beginning a coordinated approach to understanding the
effects Per- and polyfluoroalkyl (PFAS) have on the environment. The MPCA has
partnered with cities in Minnesota to sample influent wastewater for PFAS. The
testing results reveal PFAS are present in the wastewater in most Minnesota
communities. MPCA is working to identify sources of PFAS and reduce the usage of
these chemicals. Wastewater plants are not designed to remove these chemicals, and
the PFAS ultimately remain in the effluent of the treatment facility or in the biosolids.
MPCA is developing an interim plan to reduce the levels of biosolids land applied in
Minnesota. Modifications to the existing Montrose WWTF will consider land
requirements for future necessary treatment units for PFAS.

lll. Existing Wastewater Facilities
A.  Overview of System

Montrose Utilities owns and operates a Class B wastewater treatment facility which treats
municipal wastewater generated by residents and businesses throughout the City of
Montrose, the City of Waverly, and 12-Hi Mobile Home Park. The facility continuously
discharges treated effluent to an unnamed creek the flows into Mud Lake in the Woodland
Wildlife Management Area in accordance with National Pollutant Discharge Elimination
System (NPDES) Permit No. MN0024228.

1. History

The Montrose Municipal Wastewater Treatment Facility was originally constructed in
1965 and consisted of a series of stabilization ponds. The facility received significant
upgrades in 2002. These upgrades are summarized in the following:

o Meter vault with influent magnetic flow meter
e Mechanical fine screen with manual bar screen bypass
e High intensity aeration ponds
e Two Clarifiers
e Ferric chloride feed system
e UV disinfection
e  WAS lift station
e Biosolids storage
2. Process Description

The Montrose WWTF utilizes a combination of physical, chemical, and biological
treatment processes to produce treated effluent that complies with all requirements
specified by their NPDES discharge permit. The facility is equipped with a fine screen,
two high intensity aeration ponds (Ponds 1 & 2) adjacent to three polishing ponds
(Ponds 3, 4, & 5), two final clarifiers including chemical treatment, and ultraviolet (UV)
disinfection is completed prior to discharge into Mud Lake. The biosolids treatment
consists of a waste activated sludge (WAS) pump station, biosolids storage, and a
biosolids transfer pump. Table 3.1 below summarizes the sizes and capacity for the
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existing components at the facility. Figure 3.1 illustrates the process flow diagram for
the existing treatment facility. Figure 3.2 is a location map of the existing treatment
facility and lift stations.
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Table 3.1 — Summary of Existing Wastewater Treatment Components

PRELIMINARY TREATMENT

Lift Station Pumps

Type KSB Submersible

No. of Units 3

Design Capacity | 960 gpm (with one pump out of service) @ 50 ft. TDH, 25 HP
Fine Screen

No. of Units 1

Design Capacity

2.0 MGD w/ washer or 3.5 MGD w/out washer

Chemical Feed Pumps

Type Peristaltic Metering Pumps
Chemical Ferric Chloride

No. of Units 2

Design Capacity | 0.25 GPH

SECONDARY TREATMENT

High Intensity Aeration
Basins (Ponds 1 & 2)

Capacity

Pond 1 -4.0 MG, Pond 2 - 4.0 MG

Aeration Blowers

Type Positive Displacement w/ VFD
No. of Units 2
Design Capacity | 50 HP, 690 SCFM @ 8.3 PSIG
Diffusers
Type Fine Bubble
Polishing Ponds
Capacity Pond 3 -12.5 MG, Pond 4 — 13 MG, Pond 5—-9.75 MG
Final Clarifiers
Type Circular, Center Feed, Flocculating
No. of Units 2

Design Capacity

0.69 MGD (each) (1/2 PHWW)

Scum Pump

100 GPM @ 20 ft. TDH

Size

35 ft. dia., 14 ft. SWD

Chemical Feed Pumps

Type Peristaltic Metering Pumps
Chemical Ferric Chloride

No. of Units 2

Design Capacity | 0.25 GPH

DISINFECTION

Ultraviolet Disinfection

Type Low Pressure UV Lamps
No. of Banks 2
No. of Lamps 48
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Design Capacity

1.648 MGD (PIWW)

BIOSOLIDS TREATMENT

WAS Pumps

No. of Units

2

Design Capacity

100 GPM @ 20 ft. TDH, 5 HP

Biosolids Transfer Pump

No. of Units

1

Design Capacity

600 GPM @ 25 ft. TDH, 10 HP

Biosolids Storage Tank

Dimensions

105' long x 55' wide x 14 ft. SWD

Storage Capacity

80,850 ft? or 605,000 gal

Storage Mixers

2 - 15 HP Submersible Mixers, 15,600 gpm
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WASTEWATER TREATMENT FACILITY PLAN

FIGURE 3.1
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a) Lift Stations

The service area consists of 5 (five) sanitary lift stations, eleven (11) Waverly lift
stations (two stations pump to the Montrose Municipal Wastewater Treatment
Facility), and one privately owned lift station. Raw wastewater generated
throughout the service area is conveyed to the municipal treatment facility via a
24-inch gravity sewer. The main lift station, located at the WWTP, pumps the
raw wastewater in a 10-inch PVC pipe through the meter vault, with a magnetic
flow meter installed in 2021, to the pretreatment building.

The main lift station is designed for PHWW flow. The capacity is 960 gpm at 50
ft total dynamic head (TDH) with one pump out of service. The treatment
capacity of these processes is controlled by influent flow rates (hydraulic
loading) rather than BOD loading (organic loading).

The main lift station is in fair condition but in need of improvements and needs
a new control cabinet. Pump #3 was recently rebuilt, pump #2 is on the
maintenance schedule to be rebuilt as well, and parts are difficult to acquire.
The valve vault is regularly full of water; site grading modifications would
improve access to the valves. Montrose has issues with rag accumulation in
their lift stations and pretreatment building and grinders may protect the
downstream equipment.

b) Preliminary Treatment Building

The Preliminary Treatment Building is divided into two main areas: the
preliminary screening room and the operations area. The mechanical fine
screen is used to remove solids (0.25” or larger) such as sticks, rags, and other
debris that may be present in the wastewater. A manual bar screen is provided
as a backup for maintenance or failure of the mechanical fine screen. The
mechanical fine screen is based on the PIWW flow and the current design
capacity is 2.0 MGD. The mechanical screen is in poor condition, and the room
is subject to flooding during peak flows.

This operations area houses employee desks, lab space, and the blowers. The
doors need replacement, and the masonry suffers from efflorescence. The
blowers are original; sizing should be upgraded to new positive displacement
blowers to meet demands. The VFDs should be replaced as well. An electrical
study should be completed to determine the needs of the SCADA system.

c) Aeration Basins and Polishing Ponds

The screened wastewater splits the flow into the high intensity aeration basins
where oxygen and mixing are supplied to the biology. All pond control
structures need to be replaced. The high intensity aeration basins (Ponds 1 & 2)
are currently operating as an activated sludge process, but there is not return
sludge. In this process, the waste is biologically treated by biomass, or activated
sludge, which is present in the aeration basin. The aeration basins are currently
sized at 4.0 million gallons each. Oxygen is supplied in the basins through an
aeration system to increase the rate of biological treatment, which consumes
oxygen. The air used to supply the oxygen also provides mixing within the
aeration basins to prevent solids from settling. Stubouts in Control Structure No.
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1 allow for future return activated sludge (RAS) to be conveyed to the high
intensity aeration basins.

Due to the expected large increase in flows, the current aeration basins (Ponds
1 & 2) will need more oxygen supplied to them or be used in a different capacity
such as roughing ponds.

The polishing ponds (Ponds 3, 4, & 5) allow the biomass and other suspended
solids to settle, allowing clear liquid to be separated from the settled activated
sludge. Section IV will give more detail regarding the use of these ponds.

d) Final Clarification

The wastewater from the polishing ponds goes through Control Structure No. 6
and into the final clarifiers. Ferric chloride is added in Control Structure No. 6 to
aid in coagulation of the smaller particles entering the clarifiers to create a floc
or larger particle. The final clarifiers have a concentric drive suction type floc
clarifier mechanism controlled by VFDs. When the plant switched from
aluminum sulfate to ferric chloride, the drive was turned off. In the clarifiers,
less dense suspended solids are given time to settle. They are removed by the
clarifier sludge collector mechanism and are pumped to the biosolids storage
tank using the waste activated sludge (WAS) lift station. Floating solids, or scum,
such as oil and grease are also removed by the surface skimming mechanisms.

Since construction, the west clarifier has settled such that the east clarifier is
higher. Hydraulically, this makes removing sludge more difficult. Scum from the
clarifiers is diverted to the scum manhole/lift station which flows into the
biosolids storage tank. Clarified effluent flows under the baffle wall, over the v-
notch weirs, into the effluent trough, and out to the UV disinfection units. The
baffle walls are not level and need to be replaced with the louver. A new valve
box is also needed.

The current facility has two 35-ft final clarifiers each designed at one-half of a
PHWW flow with a combined capacity of 1.38 MGD.

e) Disinfection and Reaeration

Before final discharge to the wetlands, the treated wastewater must be
disinfected to remove harmful bacteria. The existing UV disinfection system is
used for disinfection purposes. Two banks of low-pressure ultraviolet lamps
inactivate the bacteria to accomplish disinfection.

An electric hoist with a beam should be added to aid in pulling UV banks. From
the UV channel, the disinfected wastewater flows through the Parshall flume
and is discharged. Space has been allotted for expansion of the UV system.

The UV disinfection system is designed based on the PIWW flow of 1.648 MGD
and consists of one open flow channel with two UV banks and a total of 48
lamps.

Disinfected effluent discharges to an unnamed creek the flows into Mud Lake in
the Woodland Wildlife Management Area.

f)  Biosolids Processing

A byproduct of the wastewater treatment process is the production of biosolids.
Solid byproducts are derived from various sources throughout the treatment
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process and includes both inorganic and organic components. Much of the
inorganics are removed in the screening process, which is inert and cannot be
processed further. These solids are disposed of at a landfill and are not
incorporated into the biosolids. The organic portion of solids are both natural in
the raw wastewater and created in the biological treatment process as part of
microbial metabolism. Sludge from the bottom of the final clarifiers, as well as
the scum troughs, is pumped to the biosolids storage tank which has a capacity
of 80,850 ft2 or approximately 605,000 gallons. The tank was constructed in
2002 and is in fair condition. The supernatant from the biosolids storage tank
flows back into the influent lift station. Solids in the storage tank decompose
and settle by gravity to the bottom of the tank. During the first 18 years of
operation, the biosolids storage tank was not emptied. The biosolids turned into
a jello material. In the summer of 2020, water was added to the biosolids
storage tank to pump the solids to a sludge dewatering bag. The bag was
removed in the fall of 2022. Montrose WWTF continues to pump WAS and scum
to the biosolids storage tank.

Solids processing infrastructure is chosen based on the type of liquid stream
processes used to treat the raw wastewater. Anaerobic digestion is often used
in combination with primary clarifiers due to the need to break down the
complex organic material that settles out in the clarifiers. With an extended
aeration activated sludge process that is designed to handle high organic and
solids loadings, the need for primary clarification and anaerobic digestion is
eliminated.

g) Summary

Structures within the facility are in fair condition. The process and mechanical
equipment is in fair condition with some needed upgrades and replacements,
and pond linings have not been inspected. The buildings throughout the facility
have efflorescent issues.

Review of the existing wastewater facility indicates that the existing wastewater
treatment facility is at capacity given the current loading; however, with flows
and loading increasing dramatically in the near future, the plant will need to be
upgraded to meet permit limits. Section IV will discuss alternatives for
upgrading the facility.

B. Treatment Performance

The treatment facility’s NPDES permit specifies pollutant discharge limits for CBODs, TSS, pH,
fecal coliform, and total phosphorus. Figures 3.4 through 3.6 show reported effluent
discharge values for each of these pollutants from 201 to 2022, and the facility mostly meets
these discharge parameters.
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IV. Alternative Design Concepts and Cost Analysis
A.  General

This section discusses alternatives to improve the City of Montrose wastewater treatment
system based on the detailed evaluation of design criteria and existing conditions presented
in Sections Il and lll. Improvement needs are driven by the age and condition of the existing
facility, as well as more stringent discharge limits which are expected in future permits.

B. Liquid-Phase Treatment Alternatives

There are several categories of alternatives that are given consideration when determining
effective wastewater treatment improvements. For the City of Montrose, these broad
alternative solutions include:

1. Upgrade the existing facility.

2. Construct a new mechanical plant.
3. Regionalization.

4. Do nothing.

Determining the best approach to implementing improvements is influenced by several
factors, including the age/condition of the existing infrastructure and the ability of the
treatment processes to meet current and future NPDES discharge requirements. As
discussed in Section lll, the Montrose wastewater treatment facility consists of a variety of
different treatment processes which vary in both physical condition and effectiveness. The
primary limitation of the existing wastewater facility is the limited budget and space to
expand.

1. Upgrade the Existing Facility

Based on an evaluation of the design flows and loadings, existing treatment facility
infrastructure, and treatment performance presented in Sections Il and Ill, the needs
for the WWTF involve process modifications and equipment replacement. The current
facility footprint covers most of the city’s property. The ponds would need to be
dredged to install new aeration equipment and return the original pond volume. This
system may have difficulty meeting anticipated future total nitrogen and phosphorus
limits. Additional processes would be necessary, including but not limited to, a return
activated sludge line for nitrification and filtration for phosphorus removal. The higher
loading rate caused by future growth may create seasonal odor issues as well. The
system also needs to improve biosolids treatment and determine a disposal method.
Due to the extensive upgrades without truly expanding capacity, upgrading the
existing facility has been eliminated from consideration.

2. Construct a New Mechanical Plant

A mechanical treatment plant involves a combination of physical, biological, and
chemical processes to achieve treatment objectives. Mechanical facilities may include
the following treatment components: preliminary treatment, primary treatment,
secondary treatment, tertiary treatment, disinfection, and biosolids handling and
disposal. The general purpose and function of each of these components is described
below.

Preliminary Treatment — Involves the removal of constituents that can clog or damage
equipment and interfere with downstream processes. These constituents may include
inorganic solids such as rags, paper, wood, and garbage, as well as oil and grease.
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General technologies utilized include screening and grit removal devices.

Primary Treatment — Involves the physical separation of suspended solids utilizing
clarifier technology. This separation reduces solids not removed in preliminary
processes, as well as removal of a portion of influent biochemical oxygen demand
(BOD) that is associated with the organic solids removed in the primary treatment
process.

Secondary Treatment — Involves the removal or reduction of contaminants that are
not removed during primary treatment. This can be done through a combination of
biological, physical, and chemical processes. Biological treatment involves the
oxidation of pollutants such as organics and nitrogen through bacterial metabolism.
Biological processes are often combined with physical processes such as clarification
or membrane filtration to retain bacteria and remove suspended solids from the liquid
stream. Chemicals are commonly added to optimize the process or to help remove
pollutants such as phosphorus. A wide variety of secondary treatment processes are
utilized in the wastewater industry. Raw wastewater characteristics, flow rates, and
effluent requirements dictate which processes are necessary.

In most domestic wastewater treatment applications, biological secondary treatment
is the key component in the process. Biological treatment utilizes either suspended
growth or attached growth processes. In suspended growth systems, microorganisms
responsible for the oxidation of pollutants are suspended in the wastewater through
mixing and aeration. Commonly used processes include:

a) Extended Aeration Activated Sludge (with or without Biological Nutrient
Removal)

b) Oxidation Ditch
c) Membrane Bioreactor (MBR)
d) Sequencing Batch Reactor (SBR)
Important criteria for selecting a treatment process include the following:
e Ability of process to meet effluent quality requirements
e System reliability
e Ability of process to maintain performance during hydraulic fluctuations
e Capital costs
e Operation, maintenance, and replacement costs (OM&R)
e System expandability to meet future capacity requirements
e System adaptability to meet future effluent quality requirements.
The following paragraphs summarize many of the treatment processes listed above.
a) Extended Aeration Activated Sludge

Extended aeration activated sludge process utilizes an aeration system to
provide dissolved oxygen for biological metabolism and mixing for suspended
growth. Air is supplied from positive-displacement or centrifugal blowers and is
dispersed in the aeration basins via a network of fine-pore diffusers that
maximize oxygen transfer and provide mixing. In a typical activated sludge
process, incoming wastewater undergoes screening and grit removal prior to
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aeration. From the aeration basins, wastewater is conveyed to the final clarifiers
where solids and biomass are settled out and either recirculated back into the
aeration basins or wasted to the biosolids handling system. Clarified effluent
flows over the weirs and is conveyed to the disinfection system.

Extended aeration, which is a modification of conventional activated sludge
treatment, eliminates the need for a primary clarifier and utilizes a larger
aeration basin and longer solids retention time. Extended aeration is known to
produce high quality effluent and is a widely used and reliable technology. The
addition, extended aeration systems are adaptable to achieve biological
nutrient removal (i.e. nitrogen and phosphorus removal) and produce a low
level of sludge in comparison to the conventional activated sludge process. For
these reasons, extended aeration should be considered for the Montrose
wastewater system improvements.

b) Oxidation Ditch

The oxidation ditch process is a variation of the activated sludge process. The
oxidation ditch process typically includes course screening, grit removal, one or
more closed loop aerated channels for biological treatment, secondary
clarification, and disinfection. The closed-loop configuration is often called a
“racetrack type” reactor, as wastewater travels in a circle until it is released
from the reactor and travels to the secondary clarifiers.

Long solids retention times (SRTs) associated with oxidation ditch system allow
for a high degree of nitrification. An oxidation ditch system can be operated to
achieve partial denitrification with the addition of an anoxic tank and proper
recirculation, however total nitrogen removal can be difficult to control.
Biological phosphorus removal is also possible with the addition of an anaerobic
tank prior to the ditch. Key advantages include: low sludge production due to
long solids retention times; adaptability to achieve nutrient removal; and
common wall construction of racetrack tank design. Disadvantages include:
potential freezing problems with surface aerators; relatively high maintenance
requirements; larger land requirements (tanks need to be shallower since
surface aeration is used); more difficult to control process compared to other
activated sludge options; and the system is considered proprietary so limited
equipment options are available. Due to these reasons, the Oxidation Ditch
process has been eliminated from consideration as it is similar to activated
sludge and costs the same or more.

c) Membrane Bioreactor

Membrane bioreactors (MBRs) utilize the extended aeration activated sludge
treatment process. However, the major difference is the final clarifiers are
replaced with micro- or ultrafiltration membranes for physical solids separation.
The use of membranes for solids separation is advantageous as the system
performance is not dependent on sludge settling characteristics which can be
problematic in conventional systems. Also, membranes remove virtually 100%
of solids from the treated effluent and retain all biomass in the biological
system. This allows the system to run at higher solids concentration and
significantly longer SRTs without a reduction in performance which reduces
reactor size requirements and minimizes solids production.

Despite smaller land area requirements, membranes are expensive and need
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frequent replacement every 3 to 5 years. Capital costs are similar or slightly
higher compared to conventional systems, but life-cycle costs are known to be
greater due to membrane replacement. More importantly, operation and
maintenance costs are much higher due to fouling control and chemical cleaning
requirements. Fouling control can be difficult to manage since filterability is
highly dependent on wastewater characteristics especially temperature.

Although MBR systems are known to produce extremely high effluent quality,
other activated sludge based systems can produce high effluent quality at a
lower operating cost. MBR systems are commonly used in low-flow systems
which have both space restrictions and require extremely high effluent quality.
Since the Montrose WWTF is not space limited, it is not recommended to
consider the MBR system.

d) Sequencing Batch Reactor (SBR)

Sequencing batch reactors are an activated-sludge based technology which
incorporates the aeration, sedimentation, and decant functions in a single five-
stage batch reactor process. The five stages are as follows: fill, react, settle,
decant, and idle. In order to provide continuous treatment, a minimum of three
reactors are utilized with the capability to meet design capacity requirements
with one reactor out of service. The existing equalization basins would be used
to handle peak wet weather flows and reduce reactor basin sizes. Advantages
include less land area is required for the process tanks and fewer process tanks
required lowering the lower capital costs due to construction of fewer concrete
structures. Disadvantages include higher operational complexity and controls,
higher operation and maintenance costs, reliability concerns, and limited
nutrient removal capabilities. SBRs are not capable of reliably achieving the
same level of nutrient removal as other extended aeration activated sludge
processes since the anoxic and anaerobic conditions are not highly controllable.
The programmable controls are often proprietary and not available for
adjustment by operations staff.

Biological phosphorus removal is difficult to achieve in a batch process tank
because an anaerobic environment must be provided for Phosphorus
Accumulating Organisms (PAO) to gain a competitive advantage and proliferate.
If nitrate is present in the anaerobic step of a sequencing batch reactor, PAO
growth will be inhibited by denitrifying organisms. If PAO growth is inhibited,
biological phosphorus removal will be reduced.

The ability to correct operational issues, such as poor settleability of solids, is
also greatly reduced in a SBR because multiple processes occur in the same
tank. A conventional activated sludge system utilizes separate tanks for
bioreactors and sedimentation basins which allows the operator to treat
wastewater with chemical addition and polymer prior to the sedimentation step
at the clarifiers. The use of one tank for multiple processes also increases the
negative effects of taking one SBR tank offline because in that one tank, the
plant is losing treatment capacity for hydraulic and pollutant loadings for
anaerobic, anoxic, aerobic, and sedimentation tanks. Montrose is not
constrained by space restrictions for plant expansion, so the reduced WWTP
land area with an SBR is not a primary factor in technology selection.

Due to the operational complexity and significant reliability concerns, which are
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not offset by significant cost savings, the SBR process has been eliminated from
further consideration.

C.  Tertiary Treatment for River Eutrophication Standards

Tertiary treatment involves the use of advanced wastewater treatment technologies to
further remove pollutants from wastewater. Tertiary treatment technologies include
tertiary sand filtration, ion exchange, carbon adsorption, and membrane processes. Tertiary
treatment is required for WWTFs with very stringent total suspended solids, CBOD, total
nitrogen, and/or phosphorus discharge limits. Tertiary treatment may also be required for
removal of specific contaminants such as organic contaminants which are not removed in
conventional biological secondary treatment, or heavy metals.

The facility is in the permit renewal process where new or more stringent limits will be
applied. To meet the proposed limits, the facility will need to convert the reactive
phosphorous to solids. An additional unit process ahead of filtration will be necessary to
fully react the phosphorus and capture the resulting solids.

Chemical addition, rapid mix, and flocculation are necessary after the final clarifiers and
prior to filtration to maximize the conversion of phosphorus to solids. Solids capture
technology is required such as a filter or ballasted clarification. Many filtration options are
available to meet new limits including disc filters, ultra-filtration membranes, upflow sand
filtration, and gravity sand media filtration.

1. Disc Filters

Disc filters are a compact high-rate filtration process. The disc filters use pressure to
drive the final clarifier effluent across the cloth or membrane media to remove the
solids. The disc filters have a nominal pore size of approximately 10 (ten) microns. The
water is fed into the center of the drum and dispersed to each of the individual filter
discs. The water passes through the media and the solids are captured. The filtered
effluent is discharged while the solids captured are collected on the filter media. The
disc filters require backwashing with the plant effluent.

A backwash supply tank is needed to hold plant effluent to backwash the disc filters.
Backwash waste from the disc filters is pumped to the aeration basin complex. Sludge
from the disc filters is pumped to the Biosolids Storage Tank. Figure 4.1 and 4.2
illustrate the disc filter process.
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Figure 4.1 — Disc Filtration Unit
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Figure 4.2 — Disc Filter
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Table 4.1 - Disc Filter Design Summary

Parameter Veolia Hydrotech Filter Nexom Mita Filter

Number of Systems 2 Units 2 Units

Submerged Filter Area 549 ft2 per unit 538 ft? per unit

Disc Diameter 7.2 feet 7 feet

Peak Firm Hydraulic Loading Rate 3.73 gpm/ft? 3.9 gpm/ft2

Number of Discs per Unit 14 10

Media Pore Size 10 microns 5 microns

Backwash Pump 15 HP 3 HP
Benefits:

a) Small footprint
b) Straight forward operation
Concerns:
c) High doses of ferric chloride can foul the disc media
d) Filtration rate declines over time
e) Requires pilot testing to confirm low level performance capabilities
f)  Requires good chemical management
Ultra-Filtration Membranes

Ultra-filtration (UF) membranes are a separation process using membranes with pore
sizes in the range of 0.1 to 0.001 micron. Typically, UF membranes will remove high
molecular-weight substances, colloidal materials, and organic and inorganic polymeric
molecules. Low molecular-weight organics and ions such as sodium, calcium,
magnesium chloride, and sulfate are not removed. Because only high-molecular
weight species are removed, the pressure differential across the UF Membrane
surface is relatively low. The low-pressure differential means it takes less energy for
filtration and is cost competitive to operate.

For the Montrose treatment system, the final clarifier effluent would be pumped into
a influent header for the membrane unit. The header would split the flow into each of
the membrane modules which contain thousands of membrane fibers with
microscopic pores on the membrane surface. As the water flows through the fibers,
particles greater than 0.04 micron are rejected by the membrane. The particles
smaller than 0.04 micron pass through the membrane and then onto further
treatment by UV and reaeration before discharge into Mud Lake. The particles
rejected by the membrane will be washed off the membranes during the backwash
sequence and pumped back to splitter box to the aeration basin complex. Figure 4.3
and 4.4 illustrate an ultrafiltration membrane skid.

Preliminary sizing of the membrane skid is based on information gathered from the
manufacturers. Table 4.2 shows the layout parameters as described by Westech. This
information is used to develop a cost for a proposed improvement.
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Figure 4.3 — Ultrafiltration Unit

Figure 4.4 — Ultrafiltration Unit
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Table 4.2 — Ultra Filter Design Summary

Parameter Value
Manufacturer Basis Westech
Module Units 50
Nominal Membrane Area 969 ft?
Membrane Area in Operation 96,900 ft? (One Unit Off)
Design Flux 39.7 gfd (One Unit Off)
Benefits:

a) Small footprint
b) Best available technology for solids capture
Concerns:
c) High doses of ferric chloride can foul the membrane media
d) Filtration rate declines over time
e) Proprietary technology
f)  Requires pilot testing to confirm low level performance capabilities.
g) Requires good chemical management.
h) Requires highly trained operations staff.
3. Upflow Sand Filtration/Adsorption

The Upflow Sand Filtration/Adsorption System is a continuous backwash upflow sand
filtration system with ferric dosing system for phosphorus removal and filtration. With
this filtration system, inlet water is distributed across the cross-sectional area of the
filter near the bottom of the media bed. Water flows upward, carrying chemical which
coats the media with hydrous ferric oxide. Media receives its coating, captures
contaminants and moves downward in countercurrent flow by gravity to an airlift
pump.

The airlift pump transports the TSS and contaminants up into the washbox where the
scoured hydrous ferric oxide coating and adsorbed contaminants are separated from
the media. Water velocities in the washbox are carefully controlled to carry away the
contaminants while allowing the media to fall to the filter bed. The freshly scrubbed
media from the washbox is recoated with hydrous ferric oxide (regenerated) as its
cycle begins again. Figure 4.5 illustrates the Upflow Sand Filtration system.

Table 4.3 — Upflow Sand Filtration/Adsorption Desigh Summary

Parameter DynaSand Values Westech Values

Number of Systems 3 modules 9 units

Total Filter Area 600 ft? (150ft? per filter cell) 576 ft?

Peak Hydraulic Loading Rate | 4.552 gpm/ft?, 1 cell out of service 4.6 gpm/ft? (One Unit Off)
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Figure 4.5 — Upflow Sand Filtration System

Benefits:
a) Filtration and adsorption for phosphorus capture
b) Robust in the face of chemical overdose
Concerns:
a) Requires pilot testing to confirm low level performance capabilities.
b) Proprietary technology
Gravity Sand Filtration

Sand filters use relatively coarse sand and other granular media to remove particles
and impurities which have been trapped in a floc. Unfiltered water flows through the
filter medium under gravity conditions and the floc material is trapped in the sand
matrix.

Sand filters must be cleaned by backwashing which involves reversing the direction of
water and adding air scour. During backwashing, the bed is fluidized, and the trapped
floc material is washed away. Care must be taken to not wash away the sand media. A
backwash supply and a backwash holding tank will be required. Backwash water will
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be returned to the aeration basin complex at a rate of 100 gallons per minute.

Table 4.4 — Gravity Filter Design Summary

Parameter Value
Number of Filter Cells 2 Filters, 3 Cells per Filter
Dimensions 25’ x 10’
Total Filter Area 500 ft?
Filter Area with one cell out 250 ft?
Hydraulic Loading Rate 4.1 gpm/ft?

7. Benefits:
a) Staff familiar with the technology
b) Robust in the face of chemical overdose
8. Concerns:
a) Requires pilot testing to confirm low level performance capabilities.
b) Requires good chemical management.
c) Requires highly trained operations staff.

Disinfection is the destruction or inactivation of waterborne pathogens prior to
discharging effluent to receiving waters for the purpose of minimizing public health
threats. Disinfection can be done both chemically and physically. Chemical
disinfection most commonly includes the use of chlorine-based products to destroy
pathogens. Physical disinfection most commonly includes the use of ultraviolet
irradiation (UV) to inactivate the pathogens’ ability to replicate.

9. Regionalize with the City of Buffalo

The city of Montrose WWTF is approximately 8 miles following a likely forcemain
route from the city of Buffalo’s WWTF. Regionalization with the city of Buffalo is a
viable option for Montrose and Waverly. This alternative would require forcemain and
main lift station improvements. The existing ponds would be converted to
equalization basins and the main lift station would be designed for the average daily
flow. The remaining ponds and processes would be decommissioned, and the city
property could be used for additional purposes. Regionalization eliminates the need
for Montrose to determine a biosolids disposal plan and increasing operator licensing
levels. The growth between the three cities could require an expansion for the Buffalo
WWTF as early as 2030. Each entity would be responsible for a part of the expansion
as defined in the agreement.

Montrose and Waverly would become users of the Buffalo system and an agreement
is required between the cities. This includes capital improvement obligations,
ownership definitions, operational responsibilities, user rates, and other negotiations.
Regionalization with Buffalo was considered, but the cost to connect to the Buffalo
WWTP was not economical and is no longer being considered.

10. Regionalize with Annandale-Maple Lake-Howard Lake Wastewater Commission

The Montrose WWTF is approximately 14 miles from the Annandale-Maple Lake-
Howard Lake Wastewater Commission (AMHWC) WWTF. A nine-mile forcemain route
and a new regionalization lift station would be constructed from the Montrose WWTF
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to the Howard Lake lift station and into the forcemain to be pumped to the AMHWC
WWTP. Two alternate forcemain routes were considered between the Montrose
WWTF and the Howard Lake lift station. Each alternate forcemain route would consist
of directionally drilled sanitary sewer forcemain, air release manholes, forcemain
appurtenances, and surface restoration including replacing gravel road surfacing as
needed. The South Alternate Route is proposed to go around the south side of Dutch
Lake in the City of Howard Lake. The North Selected Route is proposed to be
constructed around the north side of Dutch Lake. Appendix B of this report shows the
location map of both alternate forcemain routes considered in this report.

An expansion at AMHWC WWTF would be required to accommodate the increased
flow and loading from the Montrose WWTF. An existing pond at Montrose WWTP
could be used as an equalization pond prior to pumping the wastewater to AMHWC
WWTF. Regionalization eliminates the need for Montrose to determine a biosolids
disposal plan and increasing operator licensing levels.

Annandale-Maple Lake-Howard Lake has formed a wastewater commission to oversee
the operations of the WWTF. Montrose and Waverly would become stake holders in
the AMLHL system. Montrose and Waverly will adopt the Joint Powers Agreement
currently regulating the AMH Wastewater Commission. This agreement outlines the
capital debt services, operations and maintenance, future capacity, and other items
necessary for the commission to operate the facility. Regionalization with the AMLHL
system should be considered for the Montrose wastewater system improvements.

11. Do Nothing

Based on discussions with the city of Montrose staff and evaluations in Sections Il and
Il of this report, the “do nothing” alternative is not viable. Due to the age of the
facility, upcoming permit requirements, and the planned growth of the community,
the facility has improvements required over the next 3-5 years. Choosing to delay the
improvement process increases the risk of permit violations. This alternative is not
considered further in this report.

D. Biosolids Handling and Disposal

Wastewater biosolids, or sludge, consists of solids removed from raw wastewater and
biosolids generated in the treatment process. The proper handling and disposal of biosolids
is an important aspect of wastewater treatment. A method that is economical and
acceptable from health, environmental, and aesthetic points of view must be selected.
Biosolids handling and disposal involves the processing, storage, and disposal of biosolids
generated at a wastewater treatment facility. Biosolids are collected, further stabilized, and
stored until final disposal. Depending on the degree and method of stabilization, biosolids
are most commonly disposed through land application.

The sludge is currently stored in a holding tank with a 180-day minimum capacity of three
percent total solids. For most rural communities, the most widely practiced disposal method
is land application. The Montrose WWTF does not currently land apply, and land for
biosolids disposal is becoming increasingly difficult to find. A plan must be developed to
dispose of the existing biosolids.

There are two basic categories that biosolids are classified depending on the methods of
biosolids treatment and disposal. The two categories are called Class A and Class B biosolids.
The Class A biosolids receive the highest treatment for pathogen (less than 1000 fecal
coliform) and vector allocation. In addition, the Class A biosolids may be classified as
“exceptional quality” if the heavy metal parameters in the biosolids are below the federal
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standards. The Class A exceptional quality has fewer permitting and regulations in the final
disposal options. The Class B biosolids pathogens are only required to be less than 2 million
fecal coliforms. Because Class B biosolids are not treated to the same degree as the Class A
biosolids, they can only be applied to non-agricultural lands. Application to agricultural land
would occur during periods when the crops are not growing or otherwise on property that
was temporarily out of crop production according to MPCA guidelines.

The options include:

1.  Treat the Biosolids to Class A
a) Biosolids screw press with lime-heat stabilization
b) Dewatering and drying facility
c) Belt filter press with lime-heat stabilization
d) Centrifuges with lime-heat stabilization

2. Continue with Class B Biosolids
a) Dewatering with Cake Storage

E. Dewatering with cake storage

The biosolids dewatering is a physical operation that is used to reduce the moisture content
of biosolids. This in return reduces the necessary biosolids storage. Modifications and
additions to the existing sludge pumping facilities would be necessary. An additional
building would be constructed to house the dewatering system designed with a footprint for
future drying equipment. The dewatering system would provide a solids product at
approximately 15% solids that would be stored in a new bunker storage building adjacent to
the dewatering building. A conveyor would be used to move the solids to the bunker. As
discussed above, a screw press, centrifuge, or belt filter press system are options. Removing
the lime addition reduces the biosolids to a class B.

1. Advantages of dewatering with cake storage:
a) No additional chemicals used
b) Enclosed system provides good odor and noise control
c) Small footprint
d) Fewer solids to haul
2. Disadvantages of dewatering with cake storage:
a) Conveyor maintenance
b) Need to pursue land application or partner with a disposal facility
F. Class A Biosolids
1. Dewatering and Drying Facility

Heat drying consists of placing dewatered biosolids into a specially designed heat
drying/mixing chamber where the biosolids are heated to over 140°F and liquid
evaporated. The heat and evaporation kill pathogens and produce a Class “A”
Exceptional Quality product. The belt drying process is a continuous feed process in
which the dewatered solids are slowly conveyed on a belt while heated air is
circulated through the belt. The hot air is provided indirectly from a natural gas boiler
and heat exchanger. The heat exchanger eliminates the chance of a spark or hot flue
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gas from contacting the solids and causing a fire. The process is highly automated and
typically is operated 24 hours per day to maximize efficiency. Staffing is only required
during the normal working hours. The process equipment is under a vacuum at all
times, preventing the release of any odors or dust.

a) Advantages of sludge drying:
e Enclosed system provides odor and noise containment.
e Easily expandable
e Small footprint

b) Disadvantages of sludge drying:
e Low throughput
e High chemical consumption
e High capital cost

2. Dewatering with Lime-Heat Stabilization

Biosolids dewatering is a physical operation that is used to reduce the moisture
content of biosolids. By reducing the moisture, the biosolids storage volume is
reduced. Following dewatering, lime-heat stabilization would produce a Class A
biosolid which provides more alternatives for final disposal. The lime stabilization
process begins as the dewatered cake is dosed with lime in an enclosed hopper to
achieve an elevated pH. The chemical reaction between the lime and the cake will be
exothermic, increasing the cake temperature between 122-158°F. Ammonia is
released during this reaction inactivating pathogens and gases created are captured
and scrubbed. Combining mechanical dewatering with the lime addition system will
produce a Class A biosolid and reduce biosolids storage and hauling volume. The
treatment processes can result in solids concentrations of 40-50% effectively reducing
the required storage and hauling volume.

a) Dewatering Screw Press with Lime-Heat Stabilization

A dewatering screw press compresses and dewaters the polymer conditioned
biosolids. The screw press operates at a low speed inside a perforated screen
applying pressure against the screen to drive water out of the biosolids. The
solids are compacted within the flights of the screw by increasing pressure. The
filtrate will be discharged back to the head of the plant while the dewatered
biosolids cake will then undergo lime and heat stabilization. Mechanical
dewatering press can result in approximately 16-18% dewatered cake.

e Advantages of the screw press:
o Enclosed system provides good odor containment.
o Ease of startup and shutdown
o Low power consumption
o Low maintenance requirements
e Disadvantages of the screw press:
o Low throughput

o Chemical handling
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b) Belt Filter Press with Lime-Heat Stabilization

A Belt Filter Press (BFP) operates by feeding conditioned sludge onto a porous
belt and mechanical pressure is applied to squeeze the water out of the
biosolids. Biosolids are first introduced onto the belt in the gravity drainage
sections where the biosolids begin thickening. Following the gravity drainage is
the wedge zone which uses a second belt to sandwich the biosolids between
two belts, and the third zone is the pressure zone. In this zone, medium and
high pressure is applied to the biosolids to drive water out of the biosolids. The
biosolids will travel through several passes of rollers thereby maximizing the
amount of water released. The final product is removed from the belts by
scraper blades and is transported by conveyor belt for lime-heat stabilization.
The water released is called the centrate and is returned to the head of the
facility for treatment. The feed sludge is typically 1-3% solids and the dewatered
sludge ranges from 12-25% solids.

The lime-heat stabilization following the belt filter press would be the same
process as outlined in the screw press. After completion of the lime
stabilization, the sludge would be Class A.

e Advantages of the belt filter press:
o Large throughput
o Low energy requirements
o Low chemical consumption
o Simplicity of maintenance
e Disadvantages of the belt filter press:
o High capital cost
o Requires indoor installation
o Lower cake storage
o High operator attention including manual washdown
o Generates large volumes of washwater
c) Centrifuges with Lime-Heat Stabilization

Polymer is added to the biosolids to bind the solids together and reduce the
solids lost in the process. The biosolids are then fed at a constant rate into the
centrifuge. A spinning basket maintains the solids while the water is ejected
through the basket, similar to clothes being tumble-dried in a clothes dryer. The
solids roll forward and are collected. The centrifuge can generally produce a
drier product than the belt filter press, however it requires greater energy and
chemical usage to achieve this. The centrifuge process also is most efficiently
operated continuously. A centrifuge would be expected to produce 15-35%
solids material.

The lime-heat stabilization following the centrifuge would be the same process
as outlined in the screw press. After completion of the lime stabilization, the
sludge would be Class A.

e Advantages of the centrifuge:
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o High solids capacity
o Smaller footprint
o Low chemical consumption
o Simplicity of maintenance
e Disadvantages of the centrifuge:
o High energy requirements
o Start-up and shutdown require significant time
o High chemical consumption
o Requires vibration isolation
G. Disposal

The most practiced disposal method for communities like Montrose is land application,
which Montrose does not currently practice. This is an environmentally sustainable and
beneficial practice as it utilizes the nutrients available in the biosolids. With limited land
availability, the option to haul to another facility may be practical. With either method,
dewatering will reduce the quantity of biosolids hauled or land applied.

If the biosolids are treated to Class A, Montrose could dispose of the biosolids in a landfill or
land apply year-round. These options are shown above in Section IV.E. and are often
considered in metropolitan areas that lack land availability. They also come with significant
increases in capital and operating costs and, therefore, are not justifiable based on
Montrose’s needs.

Montrose could consider contracting with a licensed applicator for sludge hauling and land
application in lieu of having their own staff complete this work.

H. Alternative Considered

Based on the discussion of potential treatment options in Section IV, the following options
have been identified and will be considered throughout the remainder of this report.

1. Alternative 1 — Extended Aeration Activated Sludge
2. Alternative 2 — Regionalization
I Alternative 1 — Extended Aeration Activated Sludge

Construction of the extended aeration treatment facility includes the following major
process components:

Liquid Stream Processes
1. Rehabilitation of Preliminary Treatment System:
a) Rehabilitation of Main Lift Station:
e [nstall new control cabinet;
e Install new grinder;
e Grout corners of wet well;
e Replace existing raw wastewater pumps.

e Existing Flow Meter to remain;
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e Grade site to avoid water collecting in wet well and valve vault.

b) Convert the High Intensity Aeration Ponds into Equalization Ponds
c) Mechanical Screening
e Existing mechanical screen to be replaced.
d) Grit Removal
¢ Install a new combination grit cyclone/classifier unit and associated pipe
modifications;
e Install a grit pump and necessary piping and valves (as needed).
2. Construction of new Secondary Treatment System:
a) Decommission polishing ponds 3, 4, and 5
b) New Aeration Basin Structure
e Cast-in-place concrete, multi-chambered structure;
e Hydraulic gates to control operation of basins (series vs. parallel flow
options);
e Submerged fine-pore membrane diffusers and associated header piping
and valves;
e Floating dissolved oxygen (DO) sensors;
e Positive displacement blowers;
e Cast-in-place concrete splitter structure with aluminum stop gates and
appurtenances.
c) New Rapid Mix Structure
e Cast-in-place or precast concrete structure;
e Rapid mixer;
e Chemical feed lines.
d) Use Existing Clarifier Splitter Structure
e) Use Existing and Construct New Final Clarifier
e Cast-in-place concrete structure;
e Clarifier mechanism;
e Baffles and weir plates;
e Correct hydraulic limitations.
f)  RAS Pumping
e Non-clog horizontal centrifugal pumps;
e Suction/discharge piping and valves.
g) WAS Pumping
h) Rehabilitation to Disinfection System and Building:
Prepared by: Bolton & Menk, Inc. Alternative Design Concepts and Cost Analysis

Wastewater Facility Plan — Montrose, MN | 0W1.127810 Page 49



e Replace UV disinfection system
e Building modifications
e Chemical feed improvements
i)  New Operations Building, to house:
e Aeration blowers;
e RAS and WAS pumps;
e Space provisions for future process pumps;
e Space provision for future aeration blowers;

e Electrical room

Solid Stream Processes

3.

Construct a Dewatering with Cake Biosolids System

a) Construct a new Biosolids Building

b) Install one of the three dewatering technologies
e Belt Filter Press
e Screw Press
e Centrifuge

c) Cake storage

d) Loadout modifications

Miscellaneous

4. New SCADA System
a) Upgrade existing system to SCADA for better remote system control.
5. General site work
a) Pave the roads on site
6. Construct a new garage for storage and vehicles
J. Alternative 2 — Regionalization

Regionalization with the Annandale-Maple Lake-Howard Lake Wastewater Commission
(AMHWOC) is a viable option for the cities of Montrose and Waverly. A new regionalization
lift station would need to be constructed at the Montrose WWTF and forcemain will be
constructed to connect the two facilities. This includes:

1.

Construct new wet well, valve vault, and meter vault structure with coating to reduce

groundwater leaking into the structures.

2.
3.
4.
5.

Install all new lift station piping and appurtenances.
Install a grinder station prior to the new main lift station.
Site regrading to reduce drainage into the lift station from runoff.

Convert the high intensity aeration ponds into equalization for high flow events and

reroute piping as needed.
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6. Evaluate the two proposed alternate forcemain routes and determine the required
pre-cast concrete air release and cleanout manholes necessary along each alternate route.
New 10-inch HDPE pipe is proposed to be directionally drilled wherever it is feasible for the
regionalization forcemain. No removals of existing utilities or service connections will be
needed along the forcemain route

The regionalization forcemain is proposed to be constructed to the west out of the
Montrose WWTF towards Clementa Avenue SW, then turn south to 70™" Street SW. Starting
at 70™ Street SW, the forcemain route is proposed to continue to the west for
approximately 5 miles along the north side of 70%" Street. The two proposed alternate
forcemain routes start when the forcemain reaches the 70t Street SW and Hart Avenue SW
intersection. Appendix B of this report shows the location map of both alternate forcemain
routes considered in this report.

a) North Selected Route — From the 70%" Street SW and Hart Avenue SW
intersection, the North Selected Route turns to the north along Hart Avenue.
The North Selected Route is proposed to continue west on the south side of
Trunk Highway 12. This alternate route is proposed to go around the north and
west side of Millard Pass Lake and connect with the existing Howard Lake lift
station, located on the west side of Millard Pass Lake. There is an existing utility
easement on the west side of Millard Pass Lake that extends from Trunk
Highway 12 to the Howard Lake lift station. This alternate forcemain route is
proposed to be installed within this existing easement. The North Selected
Route is approximately 3,000 feet longer than the South Alternate Route. There
would be minimal surface restoration involved with this route and less required
air release manholes due to the flatter terrain. The North Selected Route also
has far easier access for construction between the two alternate routes and will
produce the most cost-effective and desirable product from an engineering
standpoint.

b) South Alternate Route — From the 70™" Street SW and Hart Avenue SW
intersection, the South Alternate Route continues to the west along 70" Street.
The forcemain is proposed to extend around the south side of Dutch Lake and
continue west along 72" Street SW. The South Alternate Route then turns to
the north on the west side of Dutch Lake. This stretch of forcemain north of 72
Street SW and south of 12%" Street in the City of Howard Lake is located within
private property. A permanent utility easement will need to be acquired for the
forcemain that crosses each private property parcel. Once the forcemain
reaches 12 Street, the forcemain will need to be constructed via open trench
methods. The South Alternate Route extends north along 2" Avenue and
connects with the existing Howard Lake lift station, located on the west side of
Millard Pass Lake. This alternate route while shorter in length, contains
significantly more surface restoration, additional required easements through
private property, and will require more air release manholes. The South
Alternate Route also has more difficult construction access within the private
property portion of the route.

7. Decommission the existing facility
a) Dispose of biosolids
b) Remove unused buildings and equipment
c) Repurpose the space
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8. Electrical panels, components, and controls shall be replaced
9. Install a permanent generator
K. Financial Considerations

1. Table 4.5 shows the estimated capital cost breakdown for both alternative
improvements considered in this report.

a) Alternative 1 - Extended Aeration Activated Sludge

b) Alternative 2 - Regionalization with the Annandale-Maple Lake-Howard Lake
Wastewater Commission (AMHWC)

2. Appendix A of this report shows a preliminary engineer’s estimate that further breaks
down the estimated capital costs shown under Alternative 2 in Table 4.5. Appendix A
includes a cost breakdown for both forcemain alternate routes considered in this report.

a) Wastewater Regionalization — North Selected Route

b) Wastewater Regionalization — South Alternate Route
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Table 4.5 — Alternatives 1 & 2 Capital Cost

Alternative 1 -

Alternative 2 —

Extended AMHWC
Item Aeration Regionalization
Mobilization, Bonds, & Insurance $1,717,560 $620,000
Site Work $2,000,000 $200,000
Stormwater $300,000 -
Rehabilitation of Main Lift Station $250,000 -
New Main Lift Station - $1,500,000
Rehabilitation of Pretreatment Building & New Equipment $3,000,000 -
Decommissioning of Ponds 3, 4, and 5 $1,000,000 $400,000
Convert Pond 1 and 2 to Equalization $300,000 $300,000
Aeration Basins $250,000 -
Blowers $500,000 -
RAS System $100,000 -
Final Clarifiers $330,000 -
UV Modifications $1,000,000 -
Tertiary Filtration $2,000,000 -
Biosolids Dewatering Equipment $8,000,000 -
New Chemical Feed Systems $200,000 -
Site Piping $1,500,000 $200,000
Existing Biosolids Disposal $250,000 -
Site Decommissioning - $300,000
Forcemain - $5,015,000
Equipment and Structure Subtotal $20,730,000 $8,535,000
Electrical and Controls $2,750,000 $700,000
HVAC $1,000,000 $200,000
Permitting and Easement Acquisition - $165,000
Contingencies $4,146,000 $960,000
Subtotal $28,626,000 $2,025,000
Engineering, Legal, and Admin $5,725,200 $2,600,000
Total $36,068,760 $13,160,000
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V. Recommendations and Implementation
A.  General

Previous sections of this report evaluated two main alternatives for wastewater system
improvements at the Montrose wastewater treatment facility. This section summarizes
these alternatives and provides recommendations for improvements based on both
guantitative and qualitative factors, including financial considerations and the overall ability
to meet the long-term needs for the City of Montrose. Financing options and a proposed
implementation schedule are also discussed.

B. Summary of Alternatives

Table 5.1 presents a summary of the two wastewater system improvements alternatives
discussed in Section IV. The criteria considered in this summary include both monetary and
non-monetary factors. Both alternatives would work well for meeting the current and future
treatment needs of Montrose. The primary difference is alternative 1 would involve
rehabilitating and expanding the existing facility with continued operations by Montrose
staff. Alternative 2 would send all future wastewater to the AMHWC WWTF and AMHWC
staff would be responsible for the lift station maintenance as defined in the agreement set
between each the city and the commission. The agreement would also define City of
Montrose capital responsibility for the future expansion at AMHWC.

ltem Alternative 1 — Extended Alternative 2 -
Aeration Activated Sludge Regionalization
Il Abili M
Overall Ability to Meet Excellent Excellent

Improvements Needs
Expandability Potential Excellent Excellent
Ability to meet Current

Discharge Limits Excellent Excellent
AFnhty to m.ee.t Future Excellent Excellent
Discharge Limits

Additional Land Requirement 0 acres 0 acres
Estimated Capital Costs $36.0-40.0 Million $13.0-14.0 Million

C. Recommended Alternative
1. Recommended Alternative: Alternative 2 — Regionalization

After careful consideration of all design information, condition of exciting facilities,
required effluent limits, and all treatment alternations, Bolton & Menk, Inc.
recommends construction and coordination of Alternative 2 — Regionalization. The
MPCA encourages regionalization where it is feasible, and an extended aeration
treatment facility is a large financial and operational undertaking for the city of
Montrose.

After evaluating the two alternate regionalization forcemain routes described in this
report, Bolton & Menk, Inc. recommends the selection of the North Selected Route for
the Montrose wastewater regionalization. The proposed improvements are necessary,
cost-effective, and feasible from an engineering perspective.
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D. Financing Options

1.

Bonding

The City could sell general obligation, local improvement, or revenue bonds to raise
the capital costs to finance the treatment facility improvements. The proceeds of the
bonds would need to be repaid, either through property taxes, assessments, or user
charges to the system.

Assessment

A portion of the capital costs of the project can be assessed to local property owners
under Minnesota Statue 429. Using this method, a one-time assessment could be
levied and repaid over a period of 10 to 20 years. This cost could help offset some
monthly increases in user fees and permit use of general obligation bonding.

State Revolving Fund Load (through PFA)

The Clean Water Revolving Fund (CWRF) loan program was created under the State
Revolving Fund (SRF) provisions in the Federal Clean Water Act to provide financial
assistance for water pollution control projects. Minnesota’s revolving loan program
provides loans to municipalities for planning, design, and construction of wastewater
treatment projects. The loan monies are administered through the Public Facilities
Authority. To be eligible for PFA funding, the City must submit a Facilities Plan for
review and approval by the Minnesota Pollution Control Agency.

Revenue for loan repayment is typically generated by user rates, availability charges,
or assessment. In recent years, interest rates have been below three percent, and this
has proven to be an excellent funding source for this type of project.

Rural Development (RD) Loan

The United States Department of Agriculture (USDA) Office of Rural Development (RD)
has a water and waste disposal program that provides low-interest loans and grant
money for eligible communities under populations of 10,000.

Small Cities Development Program

The Small Cities Development Program provides federal grants from the US
Department of Housing and Urban Development (HUD) to local units of the
government on a competitive basis for a variety of community development projects.
Eligible applicants include cities and townships with populations under 50,000 and
counties with populations under 200,000.

The proposed project must meet one of the three (3) national objectives:
Benefit to low and moderately low-income persons;

Elimination of slum and blight conditions; or

Elimination of an urgent threat to public health or safety.

In addition, the proposed activities must be eligible for funding, project needs must be
documented, and the general public must be involved in the application preparation.

Under this program, Small Cities Development Public Facility grants are available for
wastewater treatment projects, including collection systems and treatment plants;
fresh water projects, including wells, water towers, and distribution systems; storm
sewer projects; flood control projects; and occasionally street projects. The maximum
grant award for Public Facility project is $600,000. Based on this program’s national
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objectives and the project needs for Montrose, this is likely not an eligible financing
source for this project.

6. Wastewater Infrastructure Funding (WIF) Program

Supplemental assistance to municipalities is currently available through the
wastewater infrastructure (WIF) program. The Public Facilities Authority (PFA)
administers the WIF program to those communities that are applying for funding
under the Clean Water Revolving Fund loan program or the United States Department
of Agriculture Rural Economic and Community Development’s (USDA/RECD) Water
and Waste Disposal Loans and Grants Program.

Assistance is in the form of zero percent loans, which may be forgiven upon receipt of
the notice from MPCA that the project operational performance standards have been
met.

This program is income based. Since the proposed project cost would not exceed the
City’s affordability threshold (calculated as 1.4% of monthly MHI), the project would
not be eligible for this financing source.

7. Economic Development Administration

The Economic Development Administration (EDA) has a grant program, which is used
to help communities develop the infrastructure required to attract or maintain
businesses or industries. Grant sizes vary depending upon the community’s need and
the impact the project would have on the community. If the City of Montrose expects
to get an industry that provides jobs to its residents and has wastewater treatment
needs, the City may be eligible for an EDA Grant, or by leveraging existing industries it
could also be eligible. Montrose City staff should discuss this potential to determine
whether this program is worth pursuing.

8. Point Source Implementation Grant (PSIG)

The Point Source Implementation Grant (PSIG) is a grant program to assist and
encourage communities to make infrastructure improvements in order to comply with
new stringent NPDES permit limits, such as TMDL waste load requirements,
phosphorus reduction requirements, and water quality based effluent limits. The
program is funded through the Clean Water Legacy Program and is competitive based
on scoring from the MPCA under the same criteria as the CWRF. The grant program
provides 80% grant on eligible portions of the project up to a maximum of $7 million
dollars. Based on the proposed lower phosphorus limit, Montrose may be eligible for
this funding source to help finance infrastructure related to phosphorus removal.

PSIG funding could also potentially be triggered if Montrose were to voluntarily accept
new nutrient limits under a regulatory certainty program. Such limits are negotiated
on a case-by-case basis, but would likely require the facility to accept the lower
phosphorus limit in accordance with RES standards, as well as a total nitrogen limit of
10 mg/L. As part of the agreement, these limits would be locked in for 20 years,
preventing more stringent limits from being imposed. However, it may also trigger
anti-backsliding, in which the facility may not be able to reverse these voluntary limits
if future research on nutrient impacts suggests otherwise.

E. Implementation Schedule
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Table 5.2 — Schedule

Item Date
Submit Facility Plan to MPCA March 2025
Submit Project Priority List Application March 2025
MPCA Certify Facility Plan June 2025
Initiate Design Summer 2025

MPCA Plan Review

Winter 2025/2026

Permitting Process

Winter 2025/2026

Project Bid

Spring 2026

Construction of Lift Stations and
Forcemains

Spring 2026 — Spring 2027

Modifications to Existing AMHWC
WWTF

Spring 2027 — Fall 2028

Initiate Operations of Expanded

WWTF

AMHWOC facility and Montrose Spring 2029
Forcemain
Decommission Existing Montrose Summer 2029
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Appendix A: Regionalization Preliminary
Engineer’s Estimate



Appendix B: Regionalization Figures



Appendix C: Copy of Montrose and Waverly
Sanitary Sewer Agreement



Appendix D: Copy of Current NPDES / SDS
Permit



Appendix E: Montrose City Council
Memorandum and NAC’s Montrose and
Waverly Population Estimates



Appendix F: MPCA Design Flow and Loading
Determination Guideline



Appendix G: Phosphorus Effluent Limit Review



Appendix H: Plan Resolution



Appendix |: MPCA Forms



Appendix J: CWRF Facilities Plan Submittal
Checklist



Appendix K: List of Ordinances



No ordinances necessary to complete the project.



Appendix L: List of Abbreviations



Appendix L — List of Abbreviations

AADW Actual Average Daily Weather
AWW 30-Day Average Wet Weather

BOD Biochemical Oxygen Demand
CBODs 5-Day Carbonaceous Biochemical Oxygen Demand
DMR Discharge Monitoring Report

EPA Environmental Protection Agency
GPD Gallons per Day

GPCD Gallons per Capita per Day

1&l Infiltration and Inflow

kg/day Kilograms per Dar

kg/yr Kilograms per Year

Ibs/day Pounds per Day

MBR Membrane Bioreactor

MGD Million Gallons per Day

mg/L Milligrams per Liter

MPCA Minnesota Pollution Control Agency
NHs-N Ammonia-Nitrogen

NPDES National Pollutant Discharge Elimination System
NRS Nutrient Reduction Strategy

PHWW Peak Hourly Wet Weather

RES River Eutrophication Standards
SCADA Supervisory Control and Data Acquisition
SDC State Demographic Center

SDR Standard Discharge Rate

TDS Total Dissolved Solids

TKN Total Kjeldahl Nitrogen

TMDL Total Maximum Daily Loading

TN Total Nitrogen

TSS Total Suspended Solids

TP Total Phosphorus

uv Ultraviolet Disinfection

VFD Variable Frequency Drive

WAS Waste Activated Sludge




WWTF

Wastewater Treatment Facility




