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Executive Summary

The Lolo RSID 901 Water & Sewer Department provides critical services to the community
overseeing the entire wastewater collection and treatment systems. The overall objective of
this report is to plan for future capital needs and ensure adequate long-term funding for
continued operation of the wastewater collection and treatment systems. Specifically,
individual objectives are as follows:

@ Update the previous wastewater system analysis and document the findings in the
current preliminary engineering report format, so that Lolo RSID 901 can apply for
grant funding as needed.

@ Evaluate the condition and the capacity of the wastewater system to meet existing and
projected future wastewater flows, assess the general condition of aboveground
facilities and belowground infrastructure, and describe potential future regulatory
requirements.

@ Identify and prioritize projects and project phasing for a 20-year planning horizon.
@ Identify funding sources and strategies.

Population was projected for both Lolo and the Lolo RSID 901 service area. Based on
available information provided by the County, it is expected that Lolo’s population will
increase by 1,289 by 2040 with a total population of 5,688. This increase equates to an
average yearly population growth rate of 1.29%. It is also assumed that all population
growth between 2020 and 2040 will be served by Lolo RSID 901’s Wastewater System,
rather than individual septic systems. Assuming this rate remains constant, a service
population of 6,529 is estimated within Lolo by 2040 due to population growth and existing
persons switching from septic systems to treatment at the Lolo WWTP. Table ES-1
summarizes the existing and projected population for Lolo RSID 901.

Table ES-1. Existing and Projected CDP and Service Population

Year Lolo CDP Lolo Service
Population Population

2020 4,399 3,500
2025 4,690 4,090
2030 5,001 4,780
2035 5,332 5,587
2040 5,688 6,529

The Lolo service population projections were used to project future influent flows. These
flows are shown in Table ES-2.
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Table ES-2. Projected Influent Flows

Year Average Max Month Peak Day Peaking Peak Hourly
Day (mgd) (mgd) (mgd) Factor (gpm)

2020 0.26 0.30 0.33 3.38

2025 0.30 0.35 0.39 3.32 694
2030 0.35 0.41 0.46 3.26 796
2035 0.41 0.48 0.53 3.20 912
2040 0.48 0.56 0.62 3.14 1,044

The population and flow projections were used to evaluate the unit processes at the Lolo
WWTP, the RSID collection system, and the RSID’s three lift stations. Alternatives were
developed and evaluated as needed to facilitate this process. A summary of the
recommended improvement projects following this analysis are shown in Table ES-3. The
phasing and need for project are also summarized in the Table. Recommended projects
are split between Phase 1 and Phase 2. Phase 1 projects consist of near-term
improvements that will generally be addressed immediately, and Phase 2 projects consist
of longer-term improvements that will need to be addressed before the end of the planning
period. All Phase 1 projects will be funded with money from ARPA Minimum Allocation and
Competitive Grants. OPCCs do not include any associated engineering or design costs.

Table ES-3. Recommended Projects Summary

Recommended

Lift Station No. 1 Reasonable
Improvements and Growth / Aging Completed by
Force Main Infrastructure $1,140,000 Flizse March 2024
Installation
Collection System
Improvements
(Inflow & Infiltration
Mitigation and 200 Reasonable
LF of 16-inch Growth / Aging $525,000 Phase 1 emp e By
Gravity Main Infrastructure
Replacement from
LS No. 1 to Red Fox
Rd.
Biosolids Health,
Dewatering Building  Sanitation and $3,290,000 Phase 1 C&ranrgf?gzzy
and Equipment Security
Biological Treatment Reasonable
Upgrade, Convert Growth / Aging $350,000 Phase 1 Cﬁ;nrgf?gzl‘iy
SC No. 1 to CAS Infrastructure
Reasonable Completed by
EQ Basin Liner Growth / Aging $84,000 Phase 1
Infrastructure T 202
. Hea!th,_ Completed by
Security Fence Sanitation and $86,000 Phase 1 March 2024
Security

vi
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Recommended

Influent Pump and Reasonable Comoleted b
RAS Pump Growth / Aging $410,000 Phase 1 P y
March 2024

Replacement Infrastructure
Collection System
Improvements
(Remaining Gravity

Reasonable
Sewer . Dependent on Rate
Replacement: 2,000 ﬁ;g;tt?ulcﬁﬂgg $2,770,000 s 2 of Development
LF of 16-inch, 1,500
LF of 10-inch, and
1,200 LF of 8-inch)
Biological Treatment
Capacity Upgrade
2 e 20540 Reasonable
capacity) or Growth / $5,000,000 - Phase 2 Dependent on Rate
Membrane Requlation $10,000,000 of Development
Bioreactor (MBR), 9
depending upon
nutrient regulations.
UV Capacity Reasonable Dependent on Rate
Addition Growth $230,000 Flese 2 of Development

Total OPCCs for Phase 1 and Phase 2 are summarized in Table ES-4.
Table ES-4. Total Project OPCCs by Phase

Project Phase Total OPCC

Phase 1 $5,885,000

Phase 2 $8,000,000 - $13,000,000

MISSOULA
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1. Basis of Planning

1.1  Project Planning Overview

The purpose of this Basis of Planning is to give an overview of the project objectives and to
provide general information about the Lolo RSID 901 (Lolo) Wastewater System. This report
follows the 2017 Uniform Application for Montana Public Facility Projects, 12" Edition, which
follows the Uniform Preliminary Engineering Report for Montana Public Facility Projects
outline provided by the State of Montana. Additional sections have been added to this report
as necessary to provide information or clarity on specific items related to the Lolo RSID 901
Wastewater System. The compiled report is organized as follows.

Section 1 — Basis of Planning

Section 2 — Existing Facilities

Section 3 — Need for Project

Section 4 — Alternatives Considered

Section 5 — Alternative Selection

Section 6 — Proposed Project (Recommended Alternative)

Section 7 — Conclusions and Recommendations

1.1.1 Project Objectives

The Lolo RSID 901 Water & Sewer Department provides critical services to the community
overseeing the entire wastewater collection and treatment systems. The overall objective of
this report is to plan for future capital needs and ensure adequate long-term funding for
continued operation of the wastewater collection and treatment systems. Specifically,
individual objectives are as follows:

@ Update the previous wastewater system analysis and document the findings in the
current preliminary engineering report format, so that Lolo RSID 901 can apply for
grant funding as needed.

© Evaluate the condition and the capacity of the wastewater system to meet existing and
projected future wastewater flows, assess the general condition of aboveground
facilities and belowground infrastructure, and describe potential future regulatory
requirements.

@ Identify and prioritize projects and project phasing for a 20-year planning horizon.
@ Identify funding sources and strategies.

@ Identify design and operations & management (O&M) strategies that leverage
technology and promote environmental and economic sustainability.

o
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1.1.2 Summary of Previous Planning Documents

The following is a summary of previous Lolo RSID 901 Wastewater System planning
documents that were reviewed in preparation for the development of this preliminary
engineering report (PER).

1.1.2.1 Missoula County Lolo RSID 901 Wastewater Facilities Plan, 1999

The 1999 Wastewater Facilities Plan was commissioned by Missoula County and prepared
by HDR Engineering, Inc. primarily to address the impacts of individual wastewater disposal
systems on the area’s environmental resources. Increasing population prompted a review of
the wastewater capacity of RSID 901. Demand was projected out to 2045 using
contemporary population data. The plan led to a recommendation to increase capacity
through installation of an additional secondary clarifier and expansion of the RSID 901 sewer
service area. These improvements and others were completed in the summer of 2002,
addressing near-term needs of the system.

1.1.2.2 Missoula County Lolo RSID 901 Wastewater Treatment Plant Phase
2 Improvements PER, 2006

The 2006 Wastewater Treatment Plant Phase 2 Improvements PER, also prepared by HDR
Engineering, Inc., continued with the proactive approach outlined in the 1999 plan to protect
groundwater resources and the Bitterroot River from wastewater contamination. The plan’s
primary recommendations included:

@ Installation of a permanent diesel generator backup power system at the wastewater
treatment plant, capable of generating 250 kW of emergency power.

@ Increasing capacity via implementation of open channel UV disinfection, replacing the
previous chlorine gas disinfection system thus increasing capacity.

@ Implementation of membrane secondary treatment system with
nitrification/denitrification (N/DN) and chemical phosphorus removal.

1.1.2.3 Missoula County Growth Policy, 2016

The Lolo Wastewater Treatment System is operated by the Missoula County Public Works
Department. The 2016 Missoula County Growth Policy was developed as an update to the
2005 Missoula County Growth Policy to reflect economic and demographic changes. Lolo’s
water and wastewater systems were evaluated as part of this policy. Findings relevant to
Lolo include the definition of Lolo’'s sewer service area and endorsement of
decommissioning individual septic tank systems in favor of connection to the public Lolo
wastewater system.

S
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1.2

1.3
1.3.1

1.3.2

1.3.3

Location

The community of Lolo is located on the mountainous western half of Montana in Missoula
County approximately 3,199 above sea level. Lolo is at the north end of the Bitterroot River
drainage basin which is roughly bordered by the Bitterroot Mountain Range on the west and
the Sapphire Mountain Range on the east. Lolo is a census designated place and is part of
the Missoula Metropolitan Statistical Area. The community lies at the intersection of U.S.
Highway 12 and U.S. Highway 93. Lolo is approximately 10 miles south of the City of
Missoula at the confluence of the Bitterroot River and Lolo Creek. The planning area is
primarily in Township 12N, Range 20W, Sections 22, 25, 26, 27, 36, 35, 34, 33 and 32 with
a small portion in Township 11N, Range 20W, Sections 1, 2 and 3. An aerial photo of the
Lolo area is shown in Figure 1-1.

Environmental Resources Present

Surface Water

The planning area is located in the Clark Fork River Basin. The major surface waters include
the Bitterroot River and its tributaries. The Bitterroot River runs along the east side of Lolo,
flowing south to north. Lolo Creek, a small tributary of the Bitterroot River, approaches Lolo
from the west, flowing into the Bitterroot southeast of Lolo. Doyles Slough is a year-round
pond that sits in the bend of the Bitterroot River in the northeast area of Lolo.

Groundwater
Groundwater is the sole source of drinking water supply for Lolo at this time, being supplied
by three main groundwater wells.

Floodplain

Federal Emergency Management Agency (FEMA) floodplain maps show the existence of
the 100-year floodplain along the Bitterroot River within the planning area. This floodplain
parallels the river channel. Portions of the existing wastewater system are located within the
100-year floodplain, along the Bitterroot River. See the FEMA National Flood Hazard map
in Figure 1-2 below.
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1.3.4

1.3.5
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Geology and Soils

Lolo sits upon three main geological areas; the Bitterroot River, Lolo Creek, and the
hillside. Along the Bitterroot River the soils are gravel, sand, silt and clay deposits of the
river channel and floodplain. In the Lolo Creek drainage and fan there are variable deposits
that range from pebble to boulder size and include sand, silt and clay. The hillside is
predominantly composed of limestone and dolomitic limestone with siltite partings. A map
is shown in Figure 1-3 below.
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Figure 1-3. Lolo Geology

Wetlands

The majority of the Lolo RSID 901 Wastewater System exists outside of delineated
wetland areas, however, there are some wetland areas present within the system. The first
is the Lolo Creek Bed, which is a narrow and primarily forested riparian area. Additionally,
along the Bitterroot River a portion of the existing and future service area is forested
riparian area with a scattering of scrub-shrub and emergent riparian areas and forested
and emergent wetlands. Wetland areas are shown in the Natural Heritage Map Viewer
image in Figure 1-4.
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1.3.6 Wildlife

The areas in and around Lolo are home to many large mammals including grizzly bear, black
bear, cougar, timber wolf, mountain goat, bighorn sheep, elk, moose, and mule deer, in
addition to smaller mammals and numerous bird species. There are a number of
conservation easements on the surrounding land, and a new 832-acre easement, the Maclay
Ranch Easement, which is located 1.5 miles south of Lolo allows for an east-west corridor
for wildlife moving between the Bitterroot and Sapphire mountains, across U.S. Highway 93.
The Bitterroot River drainage is home to west slope cutthroat, rainbow, brown, brook, and
bull trout.

1.4 Population Trends
1.4.1 Study Area

Areas of Lolo that are experiencing the greatest amount of growth and development include
the area north of Ridgeway Dr., vacant land between Ridgeway Dr. and the Lolo school
property on the west side of Highway 93, and the area along Allomont Dr. on the east side
of town. Over the next 20 years, development is expected to expand along the hillside north
of Coulter Pine, west from the Lolo Creek Trails addition to the Sleeman Creek
neighborhood, south of Highway 12 along the Highway 93 corridor to the West Fork of Lolo
Creek, and infill projects eastward to the Bitterroot River's floodplain boundary.

1.4.2 Population

The 2000, 2010, and 2020 Census population counts for Missoula County were used to
calculate the average annual growth rate between the years 2000 and 2020. The average
annual growth rate for all Missoula County between 2000 and 2020 was 0.94%. By using
this growth rate, Missoula County is estimated to grow to a population of approximately
142,187 by 2040.

The population estimates for the census designated place (CDP) were used to acquire Lolo’s
population as a percentage of Missoula County, as well as Lolo’s population growth rate and
their overall population projection. Based on these estimates, Lolo’s existing population was
determined to be approximately 3.7% of Missoula County’s existing population. Based on
available information provided by the County, it is expected that Lolo’s population will
increase by 1,289 by 2040 with a total population of 5,688. This increase equates to an
average yearly population growth rate of 1.29%. It is also assumed that all population growth
between 2020 and 2040 will be served by Lolo RSID 901’s Wastewater System, rather than
individual septic systems. Assuming this rate remains constant, a service population of
6,529, an increase of 3,029, is estimated within Lolo by 2040. Table 1-1 summarizes the
existing and projected population for Lolo RSID 901.

i
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Table 1-1. Existing and Projected CDP and Service Population

Year Lolo CDP Lolo Service
Population Population

2020 4,399 3,500
2025 4,690 4,090
2030 5,001 4,780
2035 5,332 5,587
2040 5,688 6,529

1.5 Community Engagement

Similar to previous planning projects, it is anticipated that this PER will be available for public
review and comment and be presented to the Community Council and County
Commissioners. Several progress  review presentations were given to the Community
Council and Commissioners throughout the process of developing this PER.

MISSOULA
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2. Existing Facilities

21 Location Map

The Lolo RSID 901 Wastewater Treatment Plant (WWTP) is located in the northern part of
Lolo adjacent to the Bitterroot River. An aerial image of the WWTP is shown in Figure 2-1

and a site plan is shown in Figure 2-2.

Figure 2-1. Lolo RSID 901 WWTP Facility Aerial Imagery

IISSOULA
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Figure 2-2. Lolo RSID 901 WWTP Facility Site Plan

History

The RSID 901 WWTP was constructed in the late 1960s. At the time, the plant undertook
secondary treatment via a single-tank plug flow activated sludge system. This configuration
had a design flow of 0.25 MGD utilizing aeration basins and secondary clarification.
Upgrades detailed in the 1999 plan were completed by 2002, including a larger influent
transfer pump, addition of a spiral screen at the headworks structure, and the addition of a
new secondary clarifier and lagoon style aerobic digester. These improvements aimed to
meet the near-term capacity needs of the wastewater system and they increased the
capacity of the treatment plant to 0.34 MGD. Phase 2 of the plan was detailed in the 2006
PER, addressing long-term needs identified in the 1999 Plan. Improvements included on-
site backup power, implementation of UV disinfection in place of the previous chlorine gas
system, and a membrane secondary treatment system with nitrification/denitrification (N/DN)
and chemical phosphorus removal. The on-site backup power and UV disinfection
improvements were completed in 2009. The membrane secondary treatment system was
not implemented. Additional information related to previous upgrades can be found in their
respective planning documents outlined in Section 1.1.2, Summary of Previous Planning
Documents.
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2.3 Applicable Regulations

2.3.1 Montana Pollutant Discharge Elimination System (MPDES)

Lolo RSID 901 is authorized by an MPDES permit to discharge treated effluent to the
Bitterroot River at one outfall. Discharge is regulated by the Montana Water Quality act via
MDEQ and the Federal Water Pollution Control Act (“Clean Water Act’) via the EPA.
Limitations set for the current permitted discharge are outlined in Table 2-1.

Table 2-1. Lolo RSID 901 Effluent Limitations

Effluent Limitations

Effluent Characteristics Average Average .
Monthly Weekly gnaai'l""fi‘::l'i‘t
Limit Limit y

mg/L 45 N/A
Biochemical Oxygen Demand (BOD5), mg/L
Ibs/day 62.6 93.8
mg/L 30 45 N/A
Total Suspended Solids (TSS), mg/L
Ibs/day 62.6 93.8
E. coli, April 1 — October 31 cfu/100 ml 126 252 N/A
E. Coli, November 1 — March 31 cfu/100 ml 630 1,260 N/A

Effluent pH shall remain between 6.0

pH and 9.0

The current permit became effective on March 1, 2022. The fact sheet establishes how the
technology-based effluent limits in the draft permit were calculated. It is stated that the mass
limits for BOD5 and TSS are the nondegradation allocation limits established in the 1993
permit, and that the design flow used to calculate the non-degradation limits established in
the 1993 permit of 0.25 mgd will be used in the mass limit calculations for BODs and TSS
for the renewed permit.

The fact sheet also evaluates the need for water quality based effluent limits (WQBELSs). A
Bitterroot River 7Q10 flow of 392 cfs and a 14Q5 flow of 538 cfs were used in these
calculations. Reasonable potential (RP) calculations were performed for the following

parameters:
e TSS
e BODs
e pH

e oil and grease (O&G)

e E.coli

e Total ammonia-N

o Nitrate plus nitrite nitrogen (NO3/NO3)
e Total nitrogen (TN)

MISSOULA
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2.3.2

e Total phosphorus (TP)
e Lead

RP calculations did not find a need for additional WQBELSs for the conventional pollutants of
TSS, BODs, pH, (O&G), and E. coli. RP was not exceeded for lead either. As a result, no
additional limits, beyond the TBELs already discussed, are projected for these parameters
this permit cycle.

An in-depth RP analysis was performed for ammonia. Ammonia limits are developed from
standards that consider both the pH and temperature of the receiving water, as well as
whether salmonid fish are present and whether fish in early life stages are present. The
values and assumptions used by MDEQ in their ammonia calculations are summarized in
Table 2-2.

Table 2-2. Applicable Standards used in Ammonia RP Calculations

Early Life Ambient Condition
Kl e i3t

Acute Annual 8.11
Chronic Annual NA Yes 7.8 13.6 3.18

MDEQ used the maximum effluent ammonia concentration from the WWTP of 29.2 mg/L in
their RP analysis, and a CV of 0.6. The RP calculation found a chronic value of 0.56 mg/L
and an acute value of 4.86 mg/L. Neither of these values exceed water quality standards;
therefore, no ammonia limits are projected for this permit cycle.

RP calculations for NO3/NO2 used a maximum effluent concentration of 30.1 mg/Land a CV
of 0.6. An RP value of 0.63 mg/L was calculated, which does not exceed the applicable water
quality standard. As such, no effluent limits are projected for this permit cycle.

Numeric water quality standards are not currently established for the Bitterroot River.
However, numeric standards are in place for the Clark Fork River, the receiving body for the
Bitterroot. The current numeric standards on the Clark Fork River are 300 ug/L for TN and
39 ug/L for TP, both effective from June 21 to September 21 each year. These values and
the Bitterroot 14Q5 flow were used by MDEQ to determine RP for TN and TP. The maximum
effluent TN value used in the calculations was 45.6 mg/L and the maximum effluent TP value
used in the calculations was 7.4 mg/L. CV values of 0.6 were used for both parameters. The
calculated RP value for TN of 277 ug/L does not exceed Clark Fork standards, and so no
effluent limits for TN are projected this permit cycle. The calculated RP value for TP of 31.8
Mg/L does not exceed the Clark Fork standards; therefore, no effluent limits for TP are
projected this permit cycle.

Bitterroot Watershed Total Maximum Daily Load

The Lolo RSID 901 WWTP discharges directly to the Bitterroot River. Total Maximum Daily
Loads (TMDLs) for the Bitterroot River were updated by MDEQ in December 2014. The
TMDL plan identified no excess nutrients in the Bitterroot proper. Concentrations of metals
were listed as impairing aquatic life in the Bitterroot River. DEQ indicated that a 77%
reduction in lead load to the Bitterroot River would achieve water quality goals. It is important
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to note that the 2014 TMDL/Water Quality Improvement Plan document estimates that “the
Lolo WWTP’s load (0.0009Ibs/day) represents a mere 0.004% of the river's TMDL (21.1
Ibs/day). Lolo WWTP is an insignificant source of lead to the Bitterroot River” (pp 6-11). The
TMDL cites the toxic, carcinogenic, and/or bioconcentrating effects of excess metal
concentrations on aquatic life and humans who consume water or fish from affected
watersheds as reasoning for this TMDL.

2.3.3 Biosolids Regulations

Recommendations regarding Lolo’s solids handling process are made later in this document.
Biosolids regulations are codified in Title 40 of the Code of Federal Regulations (CFR), Part
503 Standards for the Use or Disposal of Sewage Sludge. The sewage sludge/biosolids
standards, commonly referred to as Part 503 Rule or Part 503, became effective on March
22, 1993.The Part 503 Rule is a complex, risk-based assessment of potential environmental
effects of pollutants that may be present in biosolids. The EPA subsequently published A
Plain English Guide to the EPA Part 503 Biosolids Rule in September 1994 to help end users
interpret and implement the rule.

The Part 503 Rule regulates pollutant and pathogen concentrations as well as vector
attraction reduction (VAR). The guideline defines biosolids as Class A or Class B, depending
on the potential level of pathogens. Class A biosolids must meet strict pathogen standards
and can be used with no restrictions, while Class B biosolids can meet less stringent
pathogen requirements, with application restricted to crops with limited human and animal
exposure. Biosolids in both classes must meet VAR requirements. A full discussion of
current regulations stemming from the Part 503 Rule is included in Appendix A.

2.4 Existing Facilities
2.4.1 Lift Station No. 1 and Other Lift Stations

Lift Station No. 1 is located on Lakeside Drive and is a wet well / dry well configuration with
two (2) 15 HP dry-pit submersible pumps equipped with variable frequency drives (VFDs)
which operate the pumps to deliver flow utilizing the fill and draw control method. The
existing lift station is located on Lakeside Drive and conveys raw sewage to the equalization
basin at the Lolo WWTP. The dry-pit is constructed of carbon steel and is nearing the end
of its useful life. The lift station was designed for an approximate peak flow of 424 gpm at
75 TDH. In 2014 the lift station’s electrical equipment and instrumentation and control
equipment was updated to include new Allen-Bradley VFDs, PLC, pump controller, SCADA
system, 60A main breaker, concrete equipment pad, wet well level indicator and transmitter,
dry well controls that included lighting, sump pump, dehumidifier, and fan. The 6-inch force
main is considered to be in good condition, although it is undersized for future peak flows.

2.4.2 Lift Station No. 3

Lift Station No. 3 is located on Highway 12 and is a Gorman-Rupp J Series package duplex
lift station with 2.7 HP submersible pumps equipped with level sensors, control panel, and a
fiberglass reinforced plastic (FRP) enclosure. The existing lift station is located at the
intersection of Peninsula Place and Red Fox Road and conveys raw sewage to River Drive
through a 4-inch force main. Raw sewage from the Lift Station No. 3 force main discharge

-
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flows by gravity to Lift Station No. 1. Lift Station No. 3 was designed for an approximate peak
flow of 110 gpm at 18’ TDH.

2.4.3 Other Lift Stations

Lift station 2 is depicted in figures throughout this report but was not evaluated it is operating
well and not in need of improvements for projected growth.

2.4.4 Collection System

The RSID 901 collection system collects and conveys domestic and commercial wastewater
from the majority of residences and businesses in Lolo. The system is comprised of three lift
stations and includes approximately 350 manholes, and 15 miles of gravity mains ranging in
size from 8 to 12-inch diameter that generally follows the roads within the RSID boundary.
Figure 2-3 depicts the existing system characteristics.

To analyze existing collection system capacity, a steady-state InfoSewer model, a
wastewater collection modeling software made by Innovyze, was built with as-recorded
construction drawings, survey data, WWTP influent flow data, future development
projections, and other applicable data. Due to small lift station and small diameter (2-inch)
force main modeling constraints, flows from smaller diameter and/or private force mains
were applied directly to the downstream gravity manhole and are represented as
“Unmodeled Mains” in model figures.

The model was constructed to specifically estimate collection system capacity and lift
stations flow values under peak hour conditions for existing (2020) and future (2040)
conditions. Average day sewer flow values were assigned to modeled manholes by
distributing WWTP influent flow data throughout the system in a weighted manner to
evaluate areas with a higher number of connections and flow. A peak demand curve
determined peak hour flow values per MDEQ Circular 2, Eqn. 10.1 and a prior inflow and
infiltration (1&l) study conducted by HDR provided values for peak flows, base infiltration,
and wet-weather infiltration into the collection system.

Table 2-3 below summarizes the modeled scenarios and associated peak flow values. Figure
2-4 and Figure 2-5 depict system conditions under existing base and peak wet-weather
scenarios.

-
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Table 2-3. InfoSewer Model Results

Flow to Lift Flow to Lift

Station No. 1 | Station No. 3
(gpm) (gpm)

This scenario models existing system
conditions under current average flows
including base infiltration but no peak flow
or increased |&l from a wet weather event.

2020 Average Flow and
Base Infiltration without a 265 13
Wet Weather Event

This scenario models existing system
conditions under current peak hour flows
including increased |&l from a wet weather
event.

2020 Peak Flow and Wet
Weather Event with 703 54
Increased Infiltration

This scenario models existing system
conditions under 2040 average flows
including base infiltration but no peak flow
or increased I&l from a wet weather event.

2040 Average Flow and
Base Infiltration without a 330 98
Wet Weather Event

This scenario models existing system
conditions under 2040 peak hour flows
including increased I&l from a wet weather
event.

2040 Peak Flow and Wet
Weather Event with 897 353
Increased Infiltration

MISSOULA
counNTy
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245

As shown in Figure 2-4, the existing system does not experience significant surcharging
(depth remaining in manhole of <50%) or sewer main capacity impacts (d/D >75%) under
current dry conditions. Figure 2-5 depicts 2020 system conditions during a wet weather event
where there is an increase in surcharging and a decrease in sewer main capacity along
Lakeside Drive and River Drive. Under current conditions, there is adequate capacity in the
collection system under dry conditions but wet weather events during peak hour flow cause
minor capacity issues.

Modeling of existing conditions indicates that the system is suitable for average conditions
but will need additional capacity for wet weather events and future development. Collection
infiltration data and review of applicable closed-circuit television (CCTV) data shows that
infiltration is taking place primarily at pipe joints and service lateral connection points, and
that there is a need for rehabilitation and/or replacements projects to mitigate excessive 1&I.
The collection system meets MDEQ standards with the exception of insufficient slope
requirements for a few gravity mains as depicted in Figure 3-2.

Lolo WWTP

The RSID 901 Lolo WWTP accomplishes secondary treatment of domestic and commercial
wastewater collected within the sewer service area. Secondary treatment consists of the
removal of 85 percent or more of the incoming organic and solids materials. The wastewater
treatment plant consists of an aboveground, plug flow activated sludge facility in a steel tank,
without primary treatment. The original plant, which was constructed in the late 1960s,
included a single-tank packaged contact stabilization activated sludge facility.

For the purposes of discussion, facilities can be separated into liquid stream and solids
stream processes. Liquid stream facilities are those designated for wastewater treatment,
while solids stream processes are those dedicated for handling the sludge produced during
wastewater treatment. In actual operation, the liquid and solids streams are closely
interrelated. Influent and effluent data was provided from January 2018 to June 2021 and is
summarized in Table 2-4. Generally, the influent to the WWTP is typical with the exception
of elevated BOD. The source of elevated BOD values has not yet been determined but is
discussed in length in the two prior wastewater preliminary engineering reports.

Table 2-4. WWTP Influent and Effluent Characteristics

Flow 0.25 MGD Average, 0.3 MGD MMF

BOD 441 mg/L or 920 Ib/day 9.3 mg/L or 19.4 Ib/day
TSS 259 mg/L or 550 Ib/day 6.7 mg/L or 14 Ib/day
TN 49.3 mg/L or 110 Ib/day ~ 21.1 mg/L or 43.8 Ib/day
TP 6.1 mg/L or 20 Ib/day 4.3 mg/L or 9 Ib/day
pH 7.2

Temperature 13.9°C Average, 4.3°C Minimum, 24.1°C Maximum
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2.4.51 Liquid Stream

In the liquid stream, raw wastewater is transferred from the wastewater collection system by
Lift Station No. 1. The lift station is equipped with two constant-speed pumps which deliver
the flow to the treatment plant utilizing a fill and draw method. All raw sewage entering the
treatment plant is screened to remove rags and other debris. Rags and debris are
mechanically removed to avoid interference with downstream treatment operations.
Screened wastewater then travels to a flow equalization basin where influent flow
fluctuations are “equalized” prior to pumping to the treatment facilities. Dedicated grit
removal is not provided at the treatment plant. The equalization basin is aerated to maintain
solids in suspension and prevent the influent flow from becoming septic. However, some grit
settles in the equalization basin, forming a de facto grit removal step. Grit removal is
accomplished by periodically pumping the accumulated material from the basin
approximately every two years.

Wastewater is withdrawn from the equalization basin by the Influent Pumping Station and
discharged through a series of piping and valves where it is measured by a magnetic flow
meter, mixed with return activated sludge, and delivered to the aeration tanks. The aeration
tanks are three semicircular basins constructed along the outer perimeter of a single large
circular tank in a packaged treatment plant configuration. The tank also incorporates a single
secondary clarifier positioned in the center one-third of the tank.

The aeration basins are where microorganisms in the return activated sludge consume
organic matter in the influent wastewater. Oxygen is supplied to the wastewater by three
positive displacement air blowers (one blower serves as a redundant unit). Overflow from
the aeration basins passes to the secondary clarifier, which through gravity, separates the
microorganisms and solids from the treated wastewater. The secondary clarifier overflow is
then routed to the UV banks for disinfection. Disinfected effluent is then discharged to the
Bitterroot River.

2.4.5.2 Solids Stream

Periodic sludge removal from the liquid stream, called wasting, is required to maintain
effluent quality. This sludge must be stabilized before it can be disposed of or utilized as a
biosolids product. In the solids stream, waste activated sludge (WAS) is first pumped from
the Secondary Clarifier 2 underflow to the Aerobic Digester for partial stabilization. Digested
sludge is overflows from the Aerobic Digester to the Sludge Storage Lagoon. Digested and
stored sludge is periodically dredged and dewatered in geotextile biobags. The dewatered
solids, which are known as biosolids, are sent to the landfill.

2.4.5.3 Existing Capacities

The Lolo WWTP is made up of the following main unit process elements, which will be
evaluated against projected flows in Section 3 to identify any potential capacity deficiencies.
The current capacities of the respective unit processes are discussed in the following
sections.

o Rotary Screen

e Equalization Basin
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e Influent Pumps

e Aeration Tanks

e Secondary Clarifiers
e RAS/WAS Systems
e UV Disinfection

e Aerobic Digestion

e Sludge Storage Lagoon

SCREENING

The influent screening arrangement consists of two channels arranged in parallel. One
channel is fitted with a manual bar rack and the other is equipped with a mechanically
operated and automated rotary screen. The screen channels were configured so that only a
single channel would be in operation at one time, and the manual bar rack is not typically
used unless the rotary screen is out of service. The capacity of the rotary screen is listed in
Table 2-5.

Table 2-5. Headworks & Influent Pumping Capacities

Screening
Number 1
Type Rotary Screen
Capacity 2.10 mgd
Channel Width 20 in

FLOW EQUALIZATION BASIN

The working capacity of the equalization basin is approximately 40,000 gallons, or 5,348
cubic feet. Grit accumulation is not currently an issue, but as wastewater flow continues to
increase the quantity of deposits may increase and consideration should be given to
installation of grit removal facilities ahead of the equalization basin. A photo of the
equalization basin is shown in Figure 2-6.
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MISSOULA
COUNTY

Figure 2-6. Equalization Basin

INFLUENT/TRANSFER LIFT PUMPS

Influent pumping consists of two horizontal close coupled end suction pumps located in the
Control Building basement. The pumps are driven by variable frequency drives controlled by
a bubbler level control system and manual settings for flow rate determined from average
daily flow to the plant. The influent pumps must accommodate not only the incoming
wastewater, but also the supernatant from the sludge storage basin when it is overflowing.
The capacities of the influent pumps are listed in Table 2-6. A photo of the pumps is shown
in Figure 2-7.

Table 2-6. Headworks & Influent Pumping Capacities
| UnitProcess | Value
Influent Pumps

Number 2

Type Non-Clog Centrifugal
Pump 1 Design Criteria 565 gpm at 69’ TDH, 20 HP
Pump 2 Design Criteria 225 gpm at 69’ TDH, 3 HP
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Figure 2-7. Influent Pump 2

AERATION BASINS

The core of the liquid stream is the secondary treatment facility, which includes the Aeration
Basins. The Aeration Basins are the key process that establishes the organic capacity of the
treatment plant. Organic matter in the wastewater is consumed by microorganisms in the
Aeration Basins. These microorganisms and inert solids settle in the Secondary Clarifier.
Most of the settled solids are recycled to the influent wastewater as return activated sludge
(RAS). A portion of the settled solids is wasted to the solids stream. An objective of the
Aeration Basins, or secondary treatment system, is to maintain a large inventory of organic-
consuming microorganisms, which are properly conditioned to settle in the secondary
clarifier.

The secondary wastewater treatment process uses the suspended growth of
microorganisms to accomplish organic removal. As described above, the Lolo treatment
process is a plug flow activated sludge process which allows for shorter hydraulic detention
times (higher rate) in the aeration basins as compared to extended air systems. In this
process, unanticipated shifts in the sludge inventory between the aeration reactor (Aeration
Basins in this case) and the secondary clarifier can be more disruptive than in lower rate
activated sludge systems, such as extended aeration.

The aeration basins at Lolo are located in an above ground steel sidewall tank, which is not
insulated, and the basins are susceptible to impacts from ambient air temperature
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fluctuations. The steel tank has visible rusting but is not believed to be leaking or
compromised. Organic matter in the wastewater is converted to microorganisms in the
Aeration Basins, which have a cumulative volume of 169,200 gallons. Oxygen is transferred
to the wastewater through submerged fine bubble air diffusers with low pressure air supplied
by two duty positive displacement blowers and one standby blower. Figure 2-8 shows the
existing aeration tanks and Figure 2-9 shows the existing diffuser layout.

Figure 2-8. Aeration Basins
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Figure 2-9. Aeration Basin Diffuser Layout

The original design loading for the Aeration Basins was 30 pounds of BOD per day per 1,000
cubic feet of aeration basin volume. The design loading is based on the assumption that a
certain concentration of microorganisms can be maintained in the Aeration Basins to
consume wastewater contaminants. This concentration of microorganisms is measured by
mixed liquor suspended solids (MLSS) or mixed liquor volatile suspended solids (MLVSS).
Mixed liquor refers to the combination of wastewater and return activated sludge in the
Aeration Basins. The design assumption was that a MLSS concentration of 2,031 mg/I would
be maintained. Actual operating conditions have shown that significantly higher (4,500 -
4,800 mg/L) MLSS concentrations are achieved. Although operating at higher MLSS values,
the operations staff have not reported difficulties with poor settling sludge or the occurrence
of filamentous organisms which are more prevalent at low food to microorganism conditions.
Operations staff have indicated at lower temperatures the settleability of the sludge in the
secondary clarifier becomes poor and the greater solids inventory must be reduced to
prevent excess solids overflow from the clarifier.

The MLSS concentration is linked to sludge age. Sludge is wasted from the system to the
Aerobic Digester on a routine basis to maintain a desired sludge age, which in turn
establishes the MLSS concentration. Original design criteria for complete mix activated
sludge was an age of 5 to 15 days. The Operation and Maintenance Manual states that the
design intent was to maintain a sludge age of 10 days.

The long, narrow configuration of the aeration basins and their exposure to outside air
temperature fluctuations suggests that the system should be operated at the higher sludge
age of 15 days to ensure adequate BOD and TSS removals are achieved. This is contrary
to the original design; however, operating data supports that the suggested 15-day sludge
age will result in optimal performance, particularly during the winter months when aeration
basin temperatures are at their lowest point.
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A lower sludge age helps to prevent nuisance growths of Norcardia and reduces the solids
loading on the secondary clarifier. When the sludge age is increased to above 15 days, a
growth of Norcardia may form on the Aeration Basins surface. Norcardia is a microorganism
that forms a dense mat of thick scum. This growth becomes a nuisance that may
compromise plant operation. Operations Staff did not report significant problems with
Norcardia until temperatures increase in the summer months. The operations staff reduces
the volume of solids in the system when approaching the warmer summer months to address
this problem. A “froth spray” system is also installed on the Aeration Basin perimeter to break
up foaming and floating material to prevent it from becoming a nuisance. This system is not
frequently used and cannot be used during the winter months because of freezing problems
with the spray water pipelines.

AERATION CAPACITY

Oxygen is required for the biological treatment process to operate correctly. Oxygen is
supplied by two air blowers (a third redundant unit is also available) through submerged air
diffusers on the Aeration Basin’s floor. The positive displacement blowers generate
excessive noise. The blowers operate at a high rotational speed, which contributes to
noise concerns. The blowers are installed with inlet silencers; however, ear protection for
operations staff is required in the blower room. The high operational speed may result in a
reduced equipment life. The diffused air system also maintains mixing within the Aeration
Basins. Air diffuser oxygen transfer capacity can be adjusted by controlling the amount of
low-pressure air delivered to the diffuser headers.

The capacity of the aeration system is 870 standard cubic feet per minute (SCFM) with 795
SCFM directed to the aeration basins. Assuming an oxygen transfer efficiency of 3 Ib of
O2/hp-hr for the fine bubble diffusers, the capacity of the system is estimated at
approximately 130 pounds of oxygen per hour to the aeration basins. Diffuser layout is
depicted in Figure 2-9. Information pertaining to the aeration tank volumes, diffuser
amounts, and blower capacities is summarized in Table 2-7.

Table 2-7. Aeration Tank Volumes

Aeration Basins

Number 3
Tank 1 37,900 gal
Tank 2 74,620 gal
Tank 3 56,680 gal
Total Volume 169,200 gal
Depth 15.5 ft
Diffusers
Tank 1 92
Tank 2 200
Tank 3 152
Aeration System Blowers
Number 3
Capacity (ea) 435 scfm
Power 25 HP

-
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ORGANIC LOADING CAPACITY

Per MDEQ Circular 2 section 92.31, permissible aeration tank capacity for Lolo should
conform to an organic loading rate of 40 Ibs of BODs/day/1,000 ft® of basin volume. Using
the current average BOD concentration of 441 mg/L and aeration system volume of 169,200
gallons, Table 2-8 summarizes different flow and loading scenarios for the existing basin.

Table 2-8. Organic Loading as Compared to MDEQ Circular 2

Flow Scenario Ibs of BODs/day/1,000 ft*
of Basin Volume

Maximum Flow Based on MDEQ Criteria 0.245 39.7
Existing Average Flow 0.26 42.2

Existing MMF 0.3 48.7

Projected Average Flow 0.48 77.9

Project MMF 0.56 90.8

To supplement MDEQ guidelines for estimating organic loading capacity, a wastewater
treatment process model was created in BioWin, a wastewater process modeling software
made by EnviroSim, to specifically evaluate existing aeration basin performance and
capacity. A base model was created for initial calibration, capacity evaluation, and
subsequent alternative analysis for future treatment alternatives. The following criteria were
incorporated into the base model in an effort to calibrate the model to better estimate existing
capacity and performance:

@ Included existing plant characteristics, sizing, and layout such as basin volumes,
diffuser amount, etc.

@ Specified influent parameters, calibration criteria, and other model criteria using
influent and effluent data from 2018 to 2021

@ To mimic the least effective treatment conditions of the year, assumed an influent
temperature of 10°C to model more conservatively

@ Assumed a solids retention time (SRT) of 10 days to mimic estimated existing
conditions and typical industry values

@ Assumed a target MLSS of 3,500 mg/L to more conservatively represent estimated
existing conditions

© Primary calibration criteria changed influent TKN value to approach known effluent
TN values

Base model calibration was primarily focused on approaching existing effluent BOD, TN,
and TP values and was conducted until the difference in existing and modeled effluent
values was the lowest. Discrepancies in influent and effluent values were assumed to be
negligible for the purposes of this modeling scope with the exception of the aforementioned
TKN value adjustment for calibration. Table 2-9 summarizes existing conditions as
compared to modeled conditions.
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Table 2-9. Existing Conditions as Compared to the Calibrated Model

m Existing Conditions Calibrated Model

MMF 0.3 0.3
Influent BOD 441 441
Influent TSS 259 232

Influent TN 49.0 35.2
Influent TP 6.1 6.0
Effluent BOD 9.3 3.1
Effluent TSS 6.7 11.17
Effluent TN 211 22.6
Effluent TP 4.3 3.3

'TSS values may not be indicative of actual conditions because model
assumes ideal clarification.

The base model was used to estimate treatment performance and capacity for the target
MLSS of 3,500 mg/L and to estimate modeled conditions for existing and projected MMF.
Table 2-10 summarizes model estimates for existing conditions based on different flows.
Variations in BOD, TN, and TP treatment between base model conditions were negligible
between each scenario with the exception of TSS roughly doubling for projected MMF (20
mg/L in the effluent). The most affected model variable between each scenario was MLSS.

Table 2-10. Existing Conditions as Compared to the Calibrated Model

Existing Existing
Flow S - Capacity Based Capacity Based | Existing MMF | Projected MMF
OWSCENAFo on Average Flow | on Target MLSS 0.3 MGD 0.56 MGD
0.26 MGD 0.28 MGD
BOD Loading (Ib/day) 453 488 523 976
MLSS (mg/L) 3,250 3,500 3,700 6,700

Aeration Required

(SCFM) 460 500 540 1,055

Values summarized in Tables 2-8 and 2-9 show that the organic loading capacity per MDEQ
recommendations is exceeded for existing average and maximum month flow and a target
MLSS of 3,500 mg/L is exceeded for existing MMF, respectively. Despite these
exceedances, treatment data from the last three years indicates that current organic loading
can be treated despite a higher operational MLSS and increased aeration effort. Based on
these factors, it is assumed that the aeration basin’s existing capacity is 0.34 MGD.

SECONDARY CLARIFIERS

The purpose of the secondary clarifier is to separate the activated sludge from the final
effluent and to thicken the waste sludge prior to discharging to the aerobic digester or sludge
lagoon. The multiple processing steps, clarification and sludge thickening, are partially
conflicting. With clarification, it is desirable to remove the sludge as rapidly as it settles. For
thickening, it is desirable to retain the sludge to allow it to compact and remove excess water
from the sludge. At larger wastewater treatment plants, clarification and thickening are

WIISSoULA
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frequently performed in separate tanks focused on these specific objectives. There are two
secondary clarifiers at the WWTP, but Secondary Clarifier 1 is not in use. The capacity of
Secondary Clarifier 2 is 1.01 mgd. The dimensions of both clarifiers are summarized in Table
2-11.

Table 2-11. Secondary Clarifier Capacity

Clarifier 1*
Diameter 23.5ft
Side Water Depth 15 ft
Clarifier 2
Diameter 45 ft
Side Water Depth 16.5 ft

Original Design Capacity ~ 1.01 mgd

*Clarifier 1 is not currently in use
UV SYSTEM

Effluent from the secondary clarifier undergoes UV treatment before final discharge to the
Bitterroot River. The UV disinfection system at the Lolo WWTP currently consists of two
banks that are in service with space for additional banks for future flow requirements. Each
respective bank has a peak flow capacity of 1.01 mgd. UV system information is summarized
in Table 2-12.

Table 2-12. Tertiary Treatment Capacity

UV Disinfection

Number of Banks 2 (1 Duty, 1 Spare)
Capacity (per bank) 1.01 mgd peak flow
Type of Lamp Low pressure, high intensity, variable output
Cleaning System Automatic Wiper

SLUDGE COLLECTION AND PUMPING

Operation of the Aeration Basin system requires that sludge be returned. Typically, a sludge
return rate equal to 50 to 70 percent of the influent wastewater flow is used. Two RAS pumps
pump clarifier underflow (RAS) and discharge it to the aeration tank influent line. Control of
the RAS flow is provided by using variable speed pump controllers and cycle timers.

Waste activated and digested sludge transfer pumping is accomplished by progressive
cavity pumps located in the basement of the Control Building. The suction lines from the
aerobic digester and secondary clarifier are configured such that each pump may serve as
a redundant unit to the other.

Floating solids called scum accumulate at the surface of the Secondary Clarifier. All
secondary scum collected is transferred via submersible chopper pump to the aerobic
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digester. Operations staff have indicated the pumping system collects a considerable
amount of water at each pumping cycle which is a very inefficient process for scum
collection. Staff have modified the pumping cycles to minimize the amount of extra water
carry-over to the digester; however, this system is not operating at desirable conditions. The
respective capacities of the RAS pumps, WAS pumps, and scum pump are summarized in
Table 2-13.

Table 2-13. Sludge Pumping Capacities

Waste Activated Sludge Pumps

Number 2
Type Progressing Cavity
Capacity (ea) 10 gpm
Power 1 HP

Return Activated Sludge Pumps
Number 2
Type Centrifugal
Capacity (ea) 110 gpm at 111’ TDH
Scum Pump
Number 1
Type Submersible Chopper
Capacity (ea) 210 gpm at 17’ TDH
Power 5 HP

AEROBIC DIGESTER

The treatment plant includes a single aerobic sludge digester with a volume of 600,000
gallons. The digester aeration system consists of several floating surface aerators. During
digestion, volatile, putrescible solids are converted to carbon dioxide and water which
reduces sludge volume. This volatile solids destruction is necessary to meet the Part 503
Sewage Sludge Regulations and also to reduce the quantity of sludge to be disposed.
Regulations state that aerobic digestion between 40 days at 20°C (68°F) to 60 days at 15°C
(59°F) is required to produce a Class B sludge product. Since the sludge may exceed the
lower temperature range during the winter, the necessary detention period to achieve this
level of solids reduction may be extensive.

SLUDGE STORAGE LAGOON

Aerobically digested biosolids overflow from the aerobic digester to the sludge storage
lagoon. The storage lagoon has a volume of 3,080,000 gallons. Additional stabilization of
solids likely occurs in the sludge storage lagoon, although the extent of stabilization is difficult
to quantify. The lagoon is fitted with surface aspirating-type aerators sized at 10 HP each.
The volumes of the sludge storage basin, as well as the capacities of the sludge transfer
pump and aerators, are summarized in Table 2-14. A photo of the lagoon is shown in Figure
2-10.
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Table 2-14. Sludge Digestion and Storage Capacities

Blowers
Number 3
Type Aspirating Aerator
Power (ea) 10 HP

Sludge Storage Basin
Volume 3,080,000 gal
Type Lined Lagoon

Sludge Transfer Pump

Number 1
Type Non-clog Centrifugal
Capacity 400 gpm at 34’ TDH
Power 7.5 HP

Figure 2-10. Sludge Storage Lagoon

MISSOULA
COUNTY
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2.4.5.4 Capacity Summary

The capacities of the respective WWTP unit processes are summarized in Table 2-15.

Table 2-15. WWTP Unit Process Capacities

. L Capacity at

Headworks
Rotary Screen Peak Hour 2.10 mgd
Influent Pumps Peak Hour, Firm Capacity 0.32 mgd

Secondary Treatment

Aeration Tanks Max Month 0.34 mgd
Secondary Clarifier Basin Max Month 1.60 mgd
Tertiary Treatment
UV Disinfection Peak Hour, Firm Capacity 1.01 mgd
RAS/WAS System
RAS Pumps RAS Rate, Firm Capacity 110 gpm
WAS Pumps WAS Rate, Firm Capacity 10 gpm

Solids Digestion and Disposal
Aerobic Digester WAS Rate, 60-day HRT 7 gpm
Sludge Transfer Pump - 400 gpm

2.5 Financial Status of Wastewater Utility
2.5.1 Target Rates

The Community Development Division (CDD) of the Montana Department of Commerce has
updated the U.S. Census Bureau's American Communities Survey (ACS) data set 2015-
2019 for the calculation of local government target rates. The Treasure State Endowment
Program (TSEP) and Community Development Block Grant (CDBG) programs use ACS
information as the base data set to calculate applicant target rates for community
infrastructure systems. These calculated rates, along with other demographic information,
are components of the review and analysis of applications submitted to the programs for
funding requests. Applications to be submitted in 2021 or later for TSEP or CDBG programs
must use the 2015-2019 ACS data for the calculation of target rates for an applicant. Lolo
tabulates revenues as a combined water and sewer revenue figure. The target rate for water
and sewer for Lolo CDP is $112.49.

2.6 Water/Energy/Waste Audits

There are no applicable audits pertaining to this project to discuss at this time.
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3. Need for Project

3.1

3.2
3.2.1

3.2.2

3.2.3

3.3
3.3.1

Health, Safety, and Sanitation

There are no relevant concerns pertaining to health, sanitation, or safety to discuss at this
time.

Aging Infrastructure

Lift Station No. 1

Lift Station No. 1 includes the wet well / dry well structure that was originally constructed,
with updated electrical equipment, instrumentation and controls, and pumps. However, the
structures are reaching the end of their useful life and need to be replaced. The lift station
electrical equipment is also installed in a location that provides some line-of-sight obstruction
for the resident at 320 Red Fox Drive. In addition, the existing capacity of the lift station
needs to be expanded to accommodate future flows.

Lift Station No. 3

Lift Station No. 3 was built in 2006 and appears to be in good condition. At this time, the lift
station has sufficient hydraulic capacity, but as development continues to occur, the lift
station’s pumps will need to be upgraded to meet the projected 2040 wastewater flows.

Collection System

The RSID 901 collection system is comprised of 15 miles of pipe up to 12 inches in diameter.
An inflow/infiltration analysis was conducted by HDR Engineering, Inc. from March to
October 2020, in four geographical areas that include Lakeside, the main trunk carrying 95%
of flow to the WWTP, and its three main laterals: Riverside, Glacier, and Dove. Infiltration
was measured over a separate period for each area, reaching as high as 1.23 GPD/LF within
the system. Infiltration analysis suggests the existing gravity sewer pipes within the River
and Glacier areas are experiencing the highest amount of infiltration on a lineal feet basis
as a result of their age and existing condition. A review of available CCTV data was
performed for a portion of the collection system. The overall gravity main condition for the
areas that were televised appears to be good; however, there were a number of service
laterals with noticeable infiltration at the service lateral to gravity main connection, in addition
to considerable root intrusion.

Reasonable Growth

Lift Stations and Collection System

As outlined in Section 1, development and growth in Lolo is expected to continue which will
become a capacity issue for the existing lift stations and collection system. The projected
flows will begin to cause capacity-related issues at Lift Station No. 1 in the near future, both
with the wet well capacity, pump capacity, and also with available force main capacity and
redundancy. The collection system will also begin to see capacity-related issues, primarily
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with the gravity mains along the main trunk line located in Lakeside Drive and River Drive.
The 2020 collection system inflow/infiltration analysis suggests that key laterals within the
Lolo system are currently between 29% and 64% of peak capacity. However, Lolo’s new
school is planned to move to the River lateral, which currently experiences the highest
loading. Lolo School flow data, accounting for remote learning at the time of analysis,
suggests that the River Lateral will be able to support approximately 89 more EDUs before
meeting capacity. A number of gravity mains have been identified in this PER as needing to
be upsized in order to accommodate growth. Table 3-1 provides the current design point for
each lift station, 2020 flow conditions, and projected 2040 flow conditions.

Table 3-1. Projected Lift Station Influent Flows

Year / Condition Lift Station No. 1 Lift Station No. 3

Current Design Point 424 gpm 110 gpm
2020 Dry, Average Day 265 gpm 13 gpm
2020 Peak, Wet Weather 703 gpm 54 gpm
2040 Dry, Average Day 330 gpm 98 gpm
2040 Peak, Wet Weather 897 gpm 353 gpm

3.3.1.5 Collection System Capacity Analysis

As mentioned in Section 2, the collection system capacity currently meets average flows
during dry weather events but begins to experience capacity issues during peak hour, wet
weather flows. Projected 2040 growth and associated wastewater flows were distributed
within the sewer collection system model per location direction from Operations Staff to
determine system capacity for projected 2040 flows. Figure 3-1 and Figure 3-2 depict
existing system conditions under 2040 demand for average and peak conditions
respectively.

Under 2040 average day dry weather conditions, existing system capacity is sufficient but
2040 peak wet weather conditions exceed capacity in multiple areas. Similar to existing peak
wet weather conditions, Lakeside Drive and Riverside Drive are the primary areas with
additional capacity needs. Project alternatives that provide for additional capacity are
highlighted in Section 4.

3.3.2 Wastewater Treatment Plant

Population trends suggest that Lolo will continue to grow during the 20-year planning period,
which will bring additional wastewater influent to the WWTP. Additionally, Missoula County
plans to continue to convert existing Lolo households from individual septic systems to RSID
wastewater connections. Connection of current residents along with population growth could
mean growth of 4-5% per year in RSID 901 connections, which far exceeds the population
growth rate discussed in Section 1. Taken together, these factors will soon bring the Lolo
RSID WWTP to near its design capacity.

3.3.2.1 Projected Wastewater Flows

Lolo’s service population is expected to grow at a higher rate than straight population growth
suggests due to existing households connecting to the system in lieu of using septic tanks.

o
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This will lead to higher influent flows than simply projecting from population increase.
Projected influent flows are shown in Table 3-4.

Table 3-2. Projected Influent Flows

Year Average Max Month Peak Day Peaking Peak Hourly
Day (mgd) (mgd) (mgd) Factor (gpm)

2020 0.26 0.30 0.33 3.38

2025 0.30 0.35 0.39 3.32 694
2030 0.35 0.41 0.46 3.26 796
2035 0.41 0.48 0.53 3.20 912
2040 0.48 0.56 0.62 3.14 1,044

Average flows were projected using the projected population values in Table 1-1 and an
average daily demand per capita value of 68.6 GPDC. Peak day flows were projected using
the projected population values in Table 1-1 and the average per capita sewer usage on
max usage days from 2018-2021.

Peak hourly demand flows were calculated by multiplying the projected average day flow by
the design peak hourly flow factor developed using the formula shown in MDEQ Circular 2,
whose equation is shown below. Design peak hourly flow is defined as the largest volume
of flow demand during a one-hour period expressed as a volume per unit time. The variable
P is population in thousands. The peak hour flow is intended to be used as a worst-case
scenario planning event.

(18 + VP)
(4+ VP)

The 2020 service population is estimated to be approximately 3,500, which yields a peaking
factor from the DEQ-2 formula of 3.38.

Design Peak Hourly Flow = * Design Average Flow

3.3.2.2 Projected Sludge Flows

Projected sludge flows to the aerobic digester and the solids stream were calculated using
the flows in Table 3-2 and modeling from BioWin to determine optimal RAS and WAS rates.
The projected flow and solids loading from the WAS is summarized in Table 3-3.

Table 3-3. Projected WAS Flows

2020 1.1%
2040 6.8 1.1% 895
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