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WHITEFISH 2016 WASTEWATER PER

Chapter 1  Executive Summary

1.1

1.2

Introduction

This executive summary briefly describes the chapter contents for the City of Whitefish 2016
Wastewater Systems Improvements Project - Preliminary Engineering Report (PER),
conclusions and recommendations arising from this document. The primary impetus behind the
project pertains to new wastewater treatment standards implemented by the Montana
Department of Environmental Quality (DEQ) through the latest discharge permit issued to the
City in 2015. New requirements for removal of ammonia, nitrogen and phosphorous were
included in the new permit. The lagoon system, originally constructed in 1979, has served the
City well but is approaching the end of its useful design life. The existing treatment facility
cannot be made to meet the new standards without major reconstruction. This engineering
study considered alternatives to address the existing permit as well as position the City for
anticipated new limits that have been proposed by the DEQ for the next 5 and 10 years
respectively, as the discharge permit is renewed. In development of treatment alternatives, the
re-purposing of existing plant components that were constructed more recently than the
lagoons was stressed to optimize the value of the earlier investment.

Outside of this planning document, a Nutrient Reduction and Trading Plan was recently
prepared by Robert Peccia and Associates in conjunction with Anderson-Montgomery to
consider non-plant options for nutrient reduction, such as storm water control or reduction of
wastewater discharge volume through irrigation. These alternate measures for nutrient
reduction were brought forth to this engineering report and are discussed in Chapter 5.

Basis of Planning

Determination of the usage of the wastewater system is dependent on land use, population
density, the magnitude and type of commercial and industrial activity to be served, the
condition of the existing system and regulatory requirements. The area studied in this
document was established through meetings with the City Public Works and Planning Staff
by examination of property ownership, zoning, planning jurisdiction and environmental
conditions. The study area boundary, as decided by the planning team, is similar to the
boundary used in a previous Wastewater PER prepared in 2008, with updates in 2014,

Estimates of population were developed using 2000 census data and 2010 census data and
reflect a lower growth rate than that experienced in the area in earlier planning documents,
when growth rates were high during the housing boom in early 2000. In reviewing the 2010
Census, it shows that the City of Whitefish’s growth for the 2000-2010 period was 26.33% or a
2.37% average annual growth. Historically, the City has had an average annual growth of
1.75% over the last 40 years. Also, the 2010 Census projected an average annual growth rate of
1.9% between 2005 and 2025 for Flathead County. Based on review of a more current
historical growth rate in the community plus consideration of the 2010 census data, it was
decided to use an average annual growth rate of 1.9% for the 20 year planning period.
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Theoretical build-out assumes that all developable land within the study area will be developed,
giving a maximum density for the study area. Table 1.1 summarizes the current and predicted
study area population as well the population projected to be connected to the sewer utility in the
same area.

Table 1.1 Predicted Study Area Population

2015 2025 2035 Ultimate Build-out

Existing and Proposed
Sewer Service Planning 11,661 14,076 16,992 36,929
Area Population

Existing and Proposed
Sewer Service Area 8,033 9,697 11,705 36,929
Connected Population

The City of Whitefish had an estimated population of 6,984 in 2015, obviously less than the
connected population identified in the table above. To effectively conduct facilities planning it
is necessary to set a potential service area boundary, which may not reflect the boundaries of
the City proper. The service area is the projected area in which municipal services can or may
be extended depending upon needs and demand. Criteria examined in setting the potential
service area boundary included environmental factors, public health protection, groundwater
quality protection, surface water quality protection, land use planning and growth management,
cost of service, the political environment and geophysical characteristics. The boundary for the
proposed future wastewater service area was based on examination of the criteria described
above, meetings and discussions with City staff, and comparison of predicted population
growth with the capability of the proposed service area to accommodate the predicted growth.

These predictions are based on presumption that growth will occur in the Whitefish area at a
relatively modest rate, similar to long-term community growth rates. These population values
will be used in subsequent chapters of this report to predict demand on the wastewater system
and to evaluate existing unit processes.

Wastewater Loads and Characteristics

Monthly flow and organic loading data was evaluated for a three year period, from 2012
through 2014. Based on this data, the average waste strength and flow is as follows:

BODs 297 mg/l
TSS 239 mg/I
Phosphorous 6 mg/l
Ammonia 25 mg/l

Average Daily Flow per capita 128.7 gpcd

Average Daily Flow per capita 154.5 gpcd
(wet weather)
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Earlier data was not used to prepare the estimates above in that a project was completed in
2012 to remove clear water from the sewer system, effectively resulting in a stronger waste
strength.

Waste strength has increased significantly, almost 49% stronger in the concentration of BODs
since the last PER prepared in 2008. This increase in wastewater concentration reflects the
ongoing efforts of the City to remove infiltration and inflow (1/1) of clear water from the
collection system. The organic (BODs) and solids load is higher than is typically found at 0.32
Ibs/capita for BODs and 0.256 Ibs/capita for TSS. The service area includes facilities that
support the tourism trade with a relatively higher number of hotels and restaurants than is
typical for a town of this population. The regional hospital also is a significant contributor to
load. These facilities are not included in the connected population figure, so the use of higher
per capita loads provide for the inclusion of these facilities in the treatment plant loads.
Reduction of I/1 allows for reduced sizing of new wastewater treatment unit processes and a
corresponding savings in cost. Additionally, the biological treatment processes used in
wastewater plants function more effectively if waste strength is not diluted with clear water.

Project Design Criteria are developed in a PER to evaluate treatment alternatives, size unit
processes, prepare preliminary design drawings and prepare estimates of cost. The design
criteria for this project are shown in the table below:

Table 1.2 CITY OF WHITEFISH WASTEWATER IMPROVEMENTS
DESIGN CRITERIA

2013 2015 2020 2025 2035
Planning Area 11,230 11,661 12,812 14,076 16,992
Connected Pop. 7,736 8,033 8,826 9,697 11,705
Qavg 0.996 1.034 1.136 1.248 1.507
Qwet weather (6 month period) 1.195 1.241 1.363 1.498 1.808
Q Max Day 4.266 4.342 4,355 4,530
AVG BOD (Ibs/day) 24678 25625 28154  3093.3 3734.0
MAX BOD 3289.6 34158 3753.0 41234 4977.4
TSS (Ibs/day) 1980.4 2056.4  2259.4 24824 2996.5
Ammonia (Ibs/day) 25.03
mg/l Avg Conc. 208.9 216.9 238.3 261.8 316.0
Total P (Ibs/day) 6.0 mg/I
Avg Conc. 49.83 51.74 56.85 62.46 75.40
TKN Avg 41.4 mg/l
Alkalinity 265.6 mg/l

Dec Jan Feb  Mar Apr
Avg Influent Temp (°C) 9.5 8.8 8.1 8.2 9.2
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1.4 Existing Wastewater Treatment and Collection
1.4.1 Wastewater Treatment Plant

The existing wastewater treatment facilities consist of 3 partially mixed aerated lagoons for
biological treatment with the discharge from the lagoon system flowing to a flocculating
clarifier where alum and polymers are added to precipitate phosphorus. Flow to the lagoons is
screened by a perforated mechanical screening system. Design capacity for the lagoons, built in
1979, is 1.25 MGD based on average daily flow. New pretreatment facilities and a second,
redundant flocculating clarifier were constructed in 2008-09. A temporary disinfection system
using sodium hypochlorite and chlorine neutralization was constructed in 2012. More specific
design criteria for the existing facilities are as follows:

Pretreatment Facilities

Perforated Plate Mechanical Bar Screen 6.0 MGD Peak Capacity

Manual Bar Screen 9.0 MGD Peak Capacity
Screenings Washer/Compactor 6.0 MGD Peak Capacity
Odor Control Biofilter 1.4 CFM/SF

New Natural Gas Auxiliary Generator 150 KW

Bypass Pumping Capability for Existing Lift Station

Aerated Lagoon System

Cell #1 Cell#2 Cell#3
Volume (2’ to 15’ depth) 16.97 MG 8.52 MG 8.52 MG
Detention Time @ 1.25 MGD 13.6 days 6.8 days 6.8 days
Sludge Storage (0’ to 2” depth) 260,200 cf 124,900 cf 124,900cf
Surface Area 4.93 acres 2.55 acres 2.55 acres
Advanced Treatment Facilities
Existing Flocculating Clarifier 1.8 MGD ADF Design Capacity
New Flocculating Clarifier 2.33 MGD ADF Design Capacity

New Mechanical Mixer for New Clarifier
Redundant Alum and Polymer Feed Systems for Both Clarifiers
New Natural Gas Auxiliary Generator 150 KW

The treatment system has consistently met the requirements of previous MPDES discharge
permits regarding effluent quality. While the existing system is sized sufficiently to handle
future growth, the age of the system and the inability of the treatment plant to remove nutrients
and ammonia results in a need to look at a major upgrade or replacement of many of the
existing facility’s components.
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1.5 Regulations

Water pollution degrades surface and ground waters, potentially making them unsafe for
drinking, fishing, swimming, and other activities. Accordingly, the State and Federal regulatory
agencies have passed statutes with the intent of maintaining and restoring the beneficial uses of
State waters. As authorized by the Clean Water Act and the Montana Water Quality Act, the
Montana Pollutant Discharge Elimination System (MPDES) permit program controls water
pollution by regulating point sources that discharge pollutants into waters of the State. The
Montana Department of Environmental Quality (MDEQ) has adopted water quality standards
that govern the discharge of wastewater which would cause a new or increased source of
pollution to state waters. The Department also administers the MPDES program which
authorizes and regulates all discharges to State surface waters. The Department develops design
standards applicable to the design and construction of public water supply and wastewater
systems.

Presently the treated wastewater from the Whitefish wastewater system is discharged directly
into the Whitefish River, via an effluent diffuser. The Whitefish River flows southerly from
Whitefish Lake to join the Stillwater River near U.S. Highway 2 east of Kalispell. The river
then flows a short distance to Flathead Lake. The MPDES discharge permit is the primary
mechanism whereby the DEQ regulates the quality of the effluent discharge of wastewater
from the wastewater system to the Whitefish River. The discharge permit established criteria
for implementing the National Secondary Treatment Standards, Montana Water Quality
Standards, the recently adopted numeric nutrient standards and Non-degradation based load
limits.

Current Compliance - The existing facilities cannot consistently meet the new standards for
ammonia and will have difficulty in meeting the limits for total nitrogen as the system adds
additional users. In review of 6 years of monthly effluent data for 2010 through 2015 eighteen
violations of the load limits in the current discharge permit for Total Nitrogen were noted.
During the same period, several violations of the ammonia limit were shown for each year,
primarily when the lagoons were not nitrifying. Ammonia values for the five year period are
under the permit limit of 9.6 mg/l for a 1-2 month period, typically during July and August.
Additionally, a number of exceedances of the E. Coli bacteria limits were noted in the period of
record considered.

Total Nitrogen and Total Phosphorous — The current permit contains new limits for nutrients
based on the numeric nutrient standards recently adopted by the DEQ. The DEQ anticipates a
process that will “ratchet down” effluent standards via the variance process until the final water
quality standards are met. The following schedule indicates the process contemplated by the
DEQ to reduce nutrient concentrations in the discharge. The schedule for systems with flows
greater than 1.0 MGD is applicable to Whitefish.

Facilities > 1 MGD:

A. Current general variance: 10 mg TN/L, 1.0 mg TP/L -per statute
B. Next permit (+5 years): 8 mg TN/L, 0.8 mg TP/L

C. Next permit: 8 mg TN/L, 0.5 mg TP/L

D. Next permit: Under Development
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2. Facilities <1 MGD:

A. Current general variance) 15 mg TN/L, 2.0 mg TP/L -per statute
B. Next permit (+5 years): 12 mg TN/L, 2.0 mg TP/L

C. Next permit: 10 mg TN/L, 1.0 mg TP/L

D. Next permit: 8 mg TN/L, 0.8 mg TP/L

Variances from Nutrient Standards — The numeric nutrient standards as described above are
very low in comparison to conventional available treatment technologies and approach the
limits of technology. While smaller systems can address the limits by curtailing their discharge
through the use of land application of treated effluent, larger systems generally cannot install
land application systems in a cost-effective manner. The DEQ concluded that treatment of
wastewater to base numeric nutrient standards would result in substantial and widespread
economic impacts on a statewide basis and developed a procedure to grant a variance from the
criteria. A permittee who meets the end-of-pipe treatment requirements provided in the table
below may apply for and the Department shall approve a general nutrient standards variance.
The Department will process the general variance request through the discharge permit, and
include information on the period of the variance and the interim requirements. The general
variance may be established for a period not to exceed 20 years. A compliance schedule to
meet the treatment requirements as shown may be granted on a case-by-case basis.

General Variance End-Of-Pipe Treatment Requirements

Discharger Category Total P (mg/L) Total N (ma/L)
> 1.0 million gallons per day 1 10
< 1.0 million gallons per day 2 15
Lagoons not designed to actively Maintain current performance

remove nutrients

If a low-cost technological innovation for lowering nitrogen and phosphorus concentrations in
effluent were to become widely available in the near future, the Department could make more
stringent the concentrations shown in the Table above. Permittees receiving a general variance
are required to evaluate current facility operations in order to optimize nutrient reduction with
existing infrastructure and shall analyze cost-effective methods of reducing nutrient loading
including nutrient trading, land application and improved facilities operation.

Whitefish received a General Variance in their latest discharge permit for the discharge
category being greater than 1.0 MGD, resulting in a Total P limit of 1.0 mg/l and a Total N
limit of 10 mg/l. These limits were used to calculate allowable loads of total nitrogen and
phosphorous in the permit, effective July 1st through September 30th of each year.
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1.6 Recommendations for Wastewater Improvements

A systematic analysis of the existing wastewater treatment facilities was completed in this
planning document, considering waste loads from existing sources and anticipated loads for a
20 year planning period. In Chapter 4, several wastewater treatment alternatives were
developed to address new regulatory standards as described in the previous section. The
continued use or repurposing of existing plant facilities with remaining useful design life was
stressed in the development of treatment alternatives. Sustainable treatment technologies are
recommended for incorporation into the design and construction of new unit treatment
processes. Energy efficiency should be prime consideration in the selection of specific
pumping, mixing and aeration equipment. Treatment processes employing proven technologies
capable of meeting existing and anticipated regulatory standards should be utilized. Both initial
capital and long-term operating costs should be considered when identifying the apparent best
treatment option for the City.

1.6.1 Summary Recommendations for Wastewater Improvements

The recommended project includes replacement of the existing secondary treatment plant with
a Sequencing Batch Reactor (SBR) capable of removing ammonia, nitrogen and phosphorous
to fully comply with the requirements of the current MPDES discharge permit. Furthermore,
the plant will be capable of meeting anticipated more restrictive nutrient standards proposed by
the DEQ in the next two discharge permit cycles (5 and 10 years hence). Pretreatment of the
wastewater will be provided by the existing perforated screen plus grit removal capability
added by a new unit process. A four cell sequencing batch reactor will be constructed within
the third lagoon cell whereas the existing lagoon cells will be retained for treatment during
construction. Use of 4 cells allows continuous discharge from the system, eliminating the need
for a post treatment flow equalization basin. Biosolids from the SBR plant will be discharged
to an aerobic digester for further stabilization. The existing flocculating clarifier will be
converted to a covered aerobic digester. After stabilization, biosolids will be sent to the
existing drying beds for further dewatering and long-term storage. Periodically the solids can
be removed for disposal at the landfill or land application. While not an immediate plan (or
need), a small composting operation could be constructed on site within one of the old
treatment cells utilizing biosolids and wood waste to generate compost. Disinfection of the
treated effluent would be provided by ultraviolet disinfection. Chapter 4 provides a complete
description of the recommended alternative, including drawings.

The estimated costs for the project are $17,366,666 including costs for construction (with a 3%
inflation factor for construction in 2019), engineering, administration and a 15% contingency.
Annual costs for operating the entire facility are estimated to be $780,480, which roughly
equates to a $440,000 cost increase over the current operational cost. Detailed cost estimates
for this option are included in Appendix D.

1.6.2 Funding Strategy and User Costs

A project budget strategy has been prepared which anticipates grant funding from the TSEP
and DNRC programs matched by a SRF loan, including forgiving principal of the loan in the
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amount of $500,000. An alternative or supplement to the SRF loan is being investigated
utilizing a Rural Development Loan and Grant combination. Whitefish, primarily due to its
population, is eligible for RD funding but is not a good candidate for the limited funds. Initial
project planning is proceeding without an assumption of obtaining an RD grant.

Table 1.3 provides the project budget using the identified funding program sources, amounts
applied for and the ultimate user rate impacts based on an “Equivalent Dwelling Unit”
calculation. If grants are obtained for the amounts listed, the average residential wastewater
user rate will increase to an estimated rate of $76.28.

It should be noted that the construction costs in the proposed project were inflated by a 3%
annual inflationary increase for a three year period to reflect anticipated costs increases in the
construction industry.

Project Phasing — Project phasing may be necessary due to the high cost of the project, limited
grant assistance and the associated high user costs. However the compliance schedule with the
regulatory agency requires compliance by 2021. It may be appropriate to phase components of
the plant that could be deferred without impacting compliance with the mandated schedule.

1.6.3 Affordability Analysis

According to the 2010 Census data, the City of Whitefish has a Median Household Income
(MHI) of $ 43,117 with 40.98% considered “low to moderate” income, and a 17.3% poverty
rate. Using the “Target Rate” concept used by the funding agencies, the current procedure
would use a multiplier of 2.3% x MHI to determine what is considered to be a target combined
water/sewer rate. For Whitefish, the combined water/sewer target rate would be calculated as
follows:

$43,117 x 0.023 + 12 months = $82.64/month

Current average combined monthly water rates in Whitefish are $90.10, which is in excess of
the target water/sewer rate. Estimated increase for the proposed project will equate to a $25 to
$30/month per EDU, depending on the loan term and grant amount. The projected water and
sewer rate when the project is implemented is estimated to be $127.03 which would be 154%
of the target water and sewer rate. For the target sewer rate alone, currently $32.34, the new
predicted sewer rate of $76.28 would be 236% of the target rate.

This affordability analysis indicates that increased costs, even with grants and low interest
loans, are high and will impose a financial burden on wastewater system users in the City.
Those families with incomes below the median household income, especially those with
poverty status, will be particularly stressed by the increase in costs. The availability of low
income housing has been demonstrated to be a significant problem in Whitefish and the raising
of sewer rates will undoubtedly impact rental property and resultant rental rates, further
affecting the affordability of housing.
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Preliminary Project Budget Whitefish 2016 Wastewater System Improvements May 3, 2016
A(_:lministrative/ Source: Source: SRF Fo?;i\'jen Total-
Finance Costs RRGL TSEP Principal

Professional Services-

Project/Grant Administration $5,000 $15,000 $48,000 $68,000

Legal Costs $70,000 $70,000

Audit Fees

Travel & Training $5,000 $5,000

Loan Reserves $520,000 $520,000

Interim Interest

Bond Counsel & Related costs $50,000 $50,000

ADMIN/FINANCE COSTS: $5,000 $15,000 $693,000 $0 $713,000

Prel. Engineer (Geotech) $35,000 $35,000

Engineering/Arch. Design $485,000 $510,000 $995,000

Construction Engr. Services $1,040,200 $1,040,200

Construction $120,000 $250,000 $11,783,466 $500,000 $12,653,466

Contingency $1,930,000 $1,930,000

ACTIVITY COSTS $120,000 $735,000 $15,298,666 $500,000 $16,653,666

TOTAL PROJECT COSTS $125,000 $750,000 $15,991,666 $500,000 $17,366,666

Completed by: Scott Anderson

Construction Cost increased by 3.0% inflation, 3 years

Determination of Estimated Debt Monthly Cost

Estimated Loan Amount $15,991,666
CRF 2.5% Interest, 20 year term 0.0641
# EDUs 4862
EUAC $1,025,066
EUAC w 10% Coverage $1,127,572
Monthly Cost $93,964.36
Monthly Cost per EDU $19.33
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Implementation Schedule

The following schedule provides an achievable timeline for implementation of the needed
wastewater improvements, presuming that affordable project financing can be obtained. This
schedule is required to be met as per a regulatory action issued by the DEQ.

Task Date of Completion
Complete Facilities Planning (PER) Oct 1 2016
Submit Design Plans to DEQ February 1 2018
Construction Completion May 1 2021
Achieve Compliance Nov 1 2021
Annual Progress Reports January 2016-2021

Public Participation

A project meeting was held with the City staff to discuss the project on September 23, 2015. A
Whitefish Council work session, with the inclusion of the public, was held November 16, 2015
to discuss the planning process and potential treatment options. A public hearing was held April
18, 2016 to further discuss the project and associated environmental impacts identified through
the public review. Notice of the hearing was included in the local paper. A copy of the slides
presented at the presentation is included in the appendices of this document. A final decision
regarding the environmental Assessment was made by the City Council on May 2, 2016. The
City also participates with the Whitefish Community Wastewater Committee which discusses
local wastewater issues pertaining primarily to Whitefish Lake. This discussion often
incorporates comments regarding the City’s wastewater treatment and collection system,
system needs and regulatory requirements.

An additional public meeting was held August 29, 2016 to allow for further discussion and
exchange of information regarding the proposed new wastewater treatment facilities
recommended in the draft Preliminary Engineering Report (PER) prepared for the City of
Whitefish.
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WHITEFISH 2016 WASTEWATER PER

Chapter 2 Basis of Planning

2.1

2.2

Introduction

To plan for future wastewater facility needs, it is necessary to estimate existing and future
wastewater flows and loads. Determination of the hydraulic and organic loading to the
wastewater system is dependent on several factors including land use, population density, the
magnitude and type of commercial and industrial activity in the area to be served, visiting
population and employment impacts, the condition of the existing system and regulatory
requirements. Physical and environmental features of the study area will have an effect on
where growth occurs within the planning area. The purpose of this chapter is to identify current
wastewater system loads and project future conditions as defined by projected population
growth and restrictive features of the planning area. Environmental conditions will be
considered.

Study Area Description
2.2.1 Introduction

Wastewater flow generation for the future is determined, in part, by the size and the land use of
the area to be served. The physical characteristics of the area to be served, such as topography,
geology, and geographical location, greatly influence the type of land use and in turn the
population density as well as commercial and industrial activity within the area. The planning
investigation examines the physical characteristics of the study area, population densities, and
land use that dictate water or wastewater service requirements in the future. The study area is
then analyzed and a service area delineated based on the physical and economic feasibility of
providing services.

2.2.2 Study Area Boundary Development

In development of wastewater planning documents in 2006 and 2008, meetings were held with
staff from the city of Whitefish Public Works Department and the Tri-City Planning Office to
discuss establishment of the study area boundary. Additional meetings were held between
Whitefish Public Works and Planning Departments in 2013 to assess study and planning area
boundaries as well as population projections. Property ownership, zoning, planning jurisdiction
and environmental conditions were analyzed as well as development trends and a study area
boundary established. The study area boundary, as decided by the planning team, follows the
proposed Whitefish planning jurisdiction. Figure 2.1 depicts the Whitefish Wastewater
Facilities Plan Study Area including parcel information and City limits. Figure 2.2 depicts the
physical characteristics of the Whitefish area including topography, wetlands, and hydric soils.

2.2.3 Study Area Description
The study area is bounded by the north border of Sections 1, 2, 3, 4, and 5 of Township 31N,

Range 22W; the west border of Sections 5, 8, 15, 22, 27, and 34 of Township 31N, Range 22W
and Sections 11, 13, 24, 25, and 36 of Township 30N, Range 22W; the south border of
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Sections 11 and 13 of Township 30N, Range 22W and Sections 16, 17, and 18 of Township
30N, Range 21W; and the east border of Sections 32, 29, 20, 16, 9, and 4 of Township 30N,
Range 21W, and Sections 33, 28, 21, 17, 7 and 6 of Township 31N, Range 21W. The boundary
of the study area follows the boundary of the proposed Whitefish planning jurisdiction.

The northwestern quadrant of the study area is comprised of Whitefish Lake and is
characterized by steep forested hills. It is bounded in large part by state lands. The northeastern
quadrant of the study area (north of the BNSF railroad tracks and east of Whitefish Lake)
contains Big Mountain ski area, the Iron Horse and Northwoods Subdivisions and a nature
conservancy. The area is characterized by forested hills to the north and swampy flat ground
with some wetlands in the sections just north of the railroad tracks. There is a significant
amount of developable property along the Big Mountain Road route. This area also contains
part of the Haskill Creek drainage which is one of the main water supplies for the City of
Whitefish. The southern half of the study area is dissected by the Whitefish River, with several
small lakes and wetlands to the southeast. The southern half of the study area contains the
majority of the developable property within the study area.

Environmental Attributes of the Study Area

The environmental features of the planning area impact the extension of infrastructure into
undeveloped areas and can also affect the construction practices used to install new facilities.
Sensitive environmental areas such as wetlands or open spaces will redirect development into
areas more suitable for residential or commercial utilization. The following summary of the
environmental characteristics of the planning area provides a general background on the natural
features that exist in proximity to the City of Whitefish.

2.3.1 Geology and Soils

The geology of the Study Area is comprised of uplifted ancient sediments that created
mountains, glacial deposits, and subsequently weather erosion of exposed materials. Materials
likely to be encountered include glacial deposits, alluvium and Precambrian sedimentary rock
of the Belt series.

Glacial deposits consisting of lacustrine silt, clay, gravel, glacial drift, and alluvial fan materials
cover the majority of the Study Area. These materials may be found in the level to gently
rolling terrain that exists across much of the upper Flathead Valley. Alluvium is found along
streams and bordering the Whitefish River. The alluvium typically consists of silt, sand, gravel,
and cobbles eroded from bedrock or glacial outwash deposits. The Belt series sedimentary
rocks (typically limestones, dolomites, and argillites) underlie the Flathead Valley and form the
mountains that surround the Study Area.

Several faults cross the planning area. The Whitefish and Stryker Faults are northwest to
southeast trending faults that occur on the east and west sides, respectively, of Whitefish Lake.
The Elk Divide Fault is southwest to northeast trending fault located south of Whitefish lake.
The Study area is located in a relatively active seismic zone and has a moderate potential for
experiencing a large damaging earthquake.
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Several groups of soils dominate the planning area including the Whitefish association; Half
Moon-Depew-Stryker association; Creston-Flathead-Blanchard, Mires-Blanchard association,
and Half Moon-Haskill association. These soils are generally deep, well drained, and have
textures ranging from loamy to sandy or gravelly. Soils in the planning area were developed in
glacial till, outwash, or alluvium under forest or grass cover. With the exception of Whitefish
soils, which are found on moderate to steep terrain, most soils occur on level to gently sloping
lands.

Soils information suggests that a large portion of the planning area south and east of Whitefish
Lake has soils with limitations for septic systems. The Half Moon silt loam soils, which cover
most of the immediate Whitefish area, have severe restrictions for septic systems due to slow
permeability. Excessive slopes, shallow bedrock, and shallow groundwater may limit the use of
conventional septic systems on lands north of the City to the east and west of Whitefish Lake.

2.3.2 Surface Water

The Study Area is located in the Upper Flathead River Basin. Major surface waters include
Whitefish Lake, Blanchard Lake, the Whitefish River and its tributaries. Whitefish Lake
encompasses a surface area of five square miles and is up to 220 feet deep. It is 5.7 miles long
and 1.4 miles wide and has approximately 15 miles of shoreline. It is used primarily for
recreation and is a major source of drinking water for the City of Whitefish. Water quality in
Whitefish Lake is characterized by low hardness and negligible iron, manganese, and dissolved
minerals. It is consistent in seasonal water quality, other than potential algae blooms.

The Whitefish River flows southerly from Whitefish Lake to join the Stillwater River near U.S.
Highway 2 east of Kalispell. The river then flows a short distance to Flathead Lake. The
Whitefish River and Flathead Lake are both TMDL listed bodies of water. Major tributaries of
the Whitefish River include Haskill Creek, Walker Creek, and Trumbull Creek. Haskill Creek
is a major source of drinking water for the City of Whitefish. Water quality in Haskill Creek is
generally quite high and is low in turbidity, hardness, and dissolved inorganics. Seasonal
runoff, from snowmelt or thunderstorms, can increase turbidity temporarily.

2.3.2.1 Upper Whitefish River
Whitefish Area Water Resources Report: A Status of The Whitefish Lake Watershed and

Surrounding Area, 2015 published by the Whitefish Lake Institute provides the following
information specific to the upper Whitefish River:

1. Background

“The uppermost reach of the Whitefish River flows from the Whitefish Lake outlet for approximately
2.5 miles through Whitefish City limits. After city limits, it transitions through a private property mix of
residential and agricultural use until the Highway 40 Bridge. Beyond the Highway 40 Bridge is outside
the scope of this study. Whitefish Lake buffers the discharge conveyed to the Whitefish River during the
peak of the hydrograph and during storm events. Relyea (2005) reports that this buffering effect yields
less erosional and depositional activity resulting in less floodplain development along the main channel.
In other words, the water in the channel tends to stay in the channel with little lateral exchange. In
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addition, the buffering effect of Whitefish Lake and the low valley gradient make this river susceptible
to impacts from increased sediment loading from its inability to transport material.

By 1987, the Landsat image shows that the upper Whitefish River had extensive urban and agriculture
use, with an expansion of urban area and a decrease of agricultural area by 2011.”

2. Biological Resources
Fisheries

“MFISH reports brook trout, bull trout, rainbow trout, westslope cutthroat trout, largescale sucker,
longnose sucker, mountain whitefish, northern pike, northern pikeminnow, peamouth chub, redside
shiner, and slimy sculpin in the Whitefish River based on professional judgment. A genetic sample
targeting westslope cutthroat trout in 2001 showed 98.20% rainbow trout and 1.8% westslope cutthroat
trout from a sample of 15 fish.”

Macroinvertebrates

“In 2015, only 4 mayfly taxa, dominated by the baetid Acerpenna pygmaea (40 specimens, 8.1% of the
assemblage) were found at this site. The biotic index value (7.02) was elevated above expectations and
the highest of any site in this study. Tolerant organisms composed 40.2% of the assemblage and only 1
sensitive taxon, the chironomid, Heterotrissocladius sp., represented by 1 specimen, was collected.
Collectors were 81.3% of the functional feeding composition of the assemblage. The dominance of the
filterer and gatherer functional feeding groups and the elevated biotic index suggest that water quality is
impaired at this site and the impairment may result from nutrient enrichment. The high relative
abundance of hemoglobin-bearingorganisms (11.2%), including several hemoglobin-bearing midges
(e.g., Microtendipes sp. (2.8%), Ablabesmyia sp. (2.4%)), suggests that hypoxic substrates may be
present at this site.

There was no evidence of metals contamination. No cold stenotherm taxa were collected at this site. The
temperature preference of the assemblage was 18.3 °C, the highest among all the sites. There were 3
caddisfly taxa and only 3 “clinger” taxa found in the sample, suggesting that fine sediment limits
colonization in this reach. The FSBI (3.57) indicated an assemblage with moderate tolerance to fine
sediment deposition. The data indicated that in-stream habitats were intact and probably diverse because
taxa richness was moderately high (37). No stonefly taxa were found in this sample indicating impacts
to channel morphology and stream banks. Only 1 long-lived taxon was collected, indicating that scour,
toxic inputs, and thermal extremes could not be ruled out as impacts in this reach. The functional
feeding groups were dominated by gatherers (62.9%) and filterers (18.7%) suggesting the importance of
fine particulate organic matter to the energy flow of the system.”

3. Habitat

“No habitat information exists for this stream. However, the river is low gradient with high amounts of
fine sediment.”

4. Water Chemistry
“From the lake outlet to the end of the project area, the Whitefish River is subject to inputs from
groundwater, tributaries, storm water and the City of Whitefish Sewage Treatment Plant point

discharge. This sampling site is near the outlet of Whitefish Lake, to account for lake export. WLI
started collecting water chemistry information on Whitefish River in 2009. Whitefish River water
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chemistry summary figures for Total Phosphorus, Total Nitrogen, Total Organic Carbon, and Total
Suspended Solids can be found in Chapter XXII Addendum C Water Chemistry and Temperature
Information. Results for Total Phosphorus and Total Nitrogen fall within the Montana Wadeable
Streams and Rivers Nutrient Criteria.

Downstream of the WLI sampling location on the Whitefish River, Relyea (2005) reported that the
Whitefish Wastewater Treatment Plant during the 2003/4 water year discharged between 0.5 to 4% of
the total discharge of the river. The report noted the disproportionately high degree of influence this
effluent has on the river can be explained by the oligotrophic nature of the river source. The WWTP is a
secondary treatment plant with a tertiary treatment process to remove phosphorus through the use of a
flocculating clarifier. Some practical improvements are possible to upgrade the existing system to a
tertiary treatment capable of removing both phosphorus and nitrogen. Land application of a portion of
the plant’s effluent flow may also be viable.

In 2007, WLI presented information to the Whitefish City Council from independent testing related to
the release of petroleum products into the Whitefish River via a series of seeps along the shoreline near
Town Pump. In that presentation, the chemical analysis of benzene leaking into the Whitefish River was
shown to be 39 times the Maximum Contaminant Level for drinking water. That presentation prompted
an August 13th, 2007 letter from the City Council to DEQ urging prompt attention to this issue. DEQ’s
response was that they have known about this problem since January 2003. The DEQ letter states that
“although there have been delays in investigating the cause of the seep and designing corrective
measures, this work is progressing at an acceptable rate.” Full remediation is still pending for this site.”

5. Water Temperature

“2014 continuous temperature data for the upper Whitefish River can be found in Chapter XXII
Addendum C of the Water Resources Report. Water temperature for this year peaked on August 6-7th
at 75°F. Water temperature data from 2009-2013 often show temperatures in the 70s°F which can stress
salmonid species and life stages. The Upper Whitefish River temperature is affected by the release of
warm epilimnetic water from Whitefish Lake.”

6. Groundwater Resources and Quality

“The Flathead Valley is underlain by extensive groundwater aquifers which supply much of the water
used by residences, agriculture, and industry. The aquifers can be categorized into three major types:
shallow aquifers in sands and gravels (found at depths of less than 250 feet); deeper, artesian aquifers in
unconsolidated sands and gravels (found at depths from 250 to 500 feet); and deep bedrock aquifers.
The shallow and deeper sand and gravel aquifers have been widely tapped for domestic and agricultural
uses. Precipitation, infiltration from streamflow during spring runoff, and percolation of irrigation water
are the main sources of recharge for the shallow aquifers and deeper artesian aquifers. The bedrock
aquifers are less important as water sources in the planning area since yields are not as significant as in
shallower aquifers, and development of these sources has been less.

Groundwater chemistry varies in the aquifers but generally is of good quality. The groundwater in the
planning area often has a tendency to be "hard" due to the limestone bedrock and glacial deposits
derived from the similar bedrock materials. Groundwater in the planning area may also be relatively
high in iron and/or manganese content.
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In the immediate Whitefish area, several glacial moraines create significant variability in groundwater
aquifers. Formations are discontinuous and convoluted in the shallower regions, based on well logs.
Appreciable differences in types and extent of water bearing strata are encountered. Water quality in the
sands and gravels is also sporadic, with hardness, iron, and/or manganese often present at nuisance
levels. Contact with diverse mineral deposits is theorized as a cause for reduced quality.

Shallow groundwater within the municipal area is, at least seasonally, very close to the surface. The
railroad tracks bisect a large, relatively flat, low lying area of the community, and groundwater depths
there are only one to three feet. A perusal of well logs in and around Whitefish indicates considerable
variability in groundwater depth. On higher land north of Woodland Place (two blocks north of the
railroad) groundwater depths increase to 30 to 50 feet. In proximity to the lake, groundwater depths are
predictably shallow and tied to the surface water elevation.”

2.3.3 Groundwater

Groundwater in the Study Area often has a tendency to be “hard” due to limestone bedrock and
glacial deposits and may also be relatively high in iron and/or manganese content. Groundwater
aquifers in the immediate Whitefish area are significantly variable due to several glacial
moraines. Formations are discontinuous in the shallower regions, based on well logs. A study
of groundwater alternatives completed as part of the 1996 Water Master Plan Update concluded
that an adequate supply of quality groundwater would be difficult to obtain for use in serving
the City of Whitefish public water system. This study led to the construction of a surface water
treatment plant to treat Whitefish Lake and Haskill Creek supplies.

2.3.4 Floodplains

Federal Emergency Management Agency (FEMA) floodplain maps show in the Study Area the
existence of 100-year floodplain along the Whitefish River. This floodplain exists in a narrow
band (100 — 200 feet wide) that parallel’s the river channel. Floodplains associated with smaller
tributary streams are restricted to or closely follow the permanent stream channel. Narrow
floodplains also exist along the shores of Whitefish Lake. Figure 2.3 provides a floodplain
map developed by FEMA.

2.3.5 Biological Environment

Vegetation in the Study Area is categorized by agriculture, coniferous forest, deciduous
woodlands, and riparian zone vegetation. Agricultural lands, located predominantly to the south
and east of Whitefish, are used to grow wheat, barley, oats, rye, and hay. They are also used for
pasture. Plants associated with pasture land are various clovers, timothy, fescue and bluegrass.
Vegetation in riparian zones along the Whitefish River and in wetlands typically consists of
cottonwoods, willows, alders, and dogwoods with an understory of numerous forbs and grasses.
Deciduous woodlands may be found in upland and riparian areas and often contain vegetation
similar to that found in riparian zones. Upland areas may contain aspen, larch and sometimes
cottonwood. The understory vegetation in deciduous woodlands may also include various
shrubs. Coniferous forest is scattered throughout the Study Area. Species common to these
areas are white spruce, Douglas-fir, lodge pole pine, with an understory of grasses and shrubs.
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2.3.6 Wildlife and Important Habitat

The Study Area supports a variety of wildlife species. Increased human development has
placed considerable pressure on habitat in the Study Area. Table 2-1 summarizes common
wildlife resources and associated habitats in the Study Area. The Montana Department of Fish,
Wildlife & Parks has mapped critical habitats for several wildlife species in the Whitefish
Study Area. According to this mapping, winter range for White-tailed Deer, Mule Deer, and
Elk exists along the south and west edges of the Study Area and north of the upper half of
Whitefish Lake. Winter range is considered critical for these species.

Important habitats for terrestrial furbearers (Marten, Fisher, Wolverine, and Lynx) are located
in the upland areas to the west, north and northeast of Whitefish Lake. These species make use
of a variety of habitats during the year and are considered to be a sensitive wildlife species in
the greater Whitefish area. The lakes and riparian areas found in the planning area provide
potential nesting habitat for a wide variety of waterfowl.

Whitefish Lake contains six species of trout, kokanee salmon, and fifteen other species of fish.
Swift Creek, a major tributary of Whitefish Lake, is rated as a high priority fishery resource
according to a ranking system established by the Montana Department of Fish, Wildlife &
Parks. Lazy Creek, Haskill Creek, and the Whitefish River are rated as moderate fishery
resources. Use of the Whitefish River by fish is limited due to the high amount of sediment
present in the stream. However, this stream serves as migration route for bull and west slope
cutthroat trout moving between tributaries of the rivers and Flathead Lake.

Threatened or endangered species that would be expected to be encountered in the Study Area
include the Bald Eagle and the Grizzly Bear. A travel corridor for the threatened grizzly bear is
known to occur in the Haskill Basin area northeast of Whitefish. There have been increased
sightings and encounters with grizzly bears in recent years. This increase is thought to be due to
a combination of increased development in bear habitat, recent forest fires, and drought causing
bears to look to lower lying lands and human resources such as garbage, pet food, and bird
feeders for food.

Table 2.1 Wildlife Resources in the Whitefish Area
Wildlife Group Common Representative Species Associated Habitats
Large Mammals White-tailed Deer Coniferous forest
Mule Deer Deciduous Woodlands
Elk Riparian
Moose Agricultural Lands
Small Mammals Deer Mouse Coniferous forest
Skunk Deciduous Woodlands
Raccoon Riparian
Weasel Agricultural Lands
Urban/developed Lands
Furbearers Coyote Wolverine Coniferous forest
Beaver Fisher Deciduous Woodlands
Muskrat Lynx Riparian
Marten Agricultural Lands
Urban/developed Lands
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Waterfowl Canada Goose Mallard Riparian
Redheads Goldeneye Wetlands
Wood Duck Widgeon Aquatic
Merganser Teal
Lesser Scaup Red-necked
Grebe

Upland Game Birds | Turkeys Coniferous forest

Ring-neck Pheasants
Hungarian Partridge

Riparian
Agricultural Lands

Raptors

Osprey
Red-tailed Hawk
American Kestrel
Swainson’s Hawk

Deciduous Woodlands
Riparian
Agricultural Lands

Songbirds/passerine

Yellow Warbler
Vesper Sparrow
Meadowlark
Eastern Kingbird
Black-billed Magpie

Coniferous forest
Deciduous Woodlands
Riparian

Agricultural Lands
Urban/developed Lands

Wetlands
Reptiles/Amphibians | Common Garter Snake Deciduous Woodlands
Bull Snake Riparian
Painted Turtle Agricultural Lands
Leopard Frog Wetlands

Urban/developed Lands

2.3.7 Wetlands

Wetlands are protected by Section 404 of the Clean Water Act and work in wetlands may
require coordination with both federal and state water quality agencies and the issuance of a
permit by the U.S. Army Corps of Engineers. Wetlands are important and sensitive
environmental areas that serve many beneficial functions including ground water recharge,
flood control, filtering of surface water runoff, and providing essential wildlife habitat. Figure
2.2 shows areas of known wetlands within the Study Area. It should be noted that there are
likely other wetlands within the Study Area that are not necessarily identified on this planning-
level figure. It is recommended that the City conduct a more detailed identification and
mapping of wetland areas in and around Whitefish.

Land Use Planning
2.4.1 2007 Whitefish City County Growth Policy

The long range planning master document for the Whitefish area is the 2007 Whitefish City-
County Growth Policy. This Growth Policy has been prepared and adopted under the authority
of and in accordance with Part 6, Chapter 1, Title 76, Montana Code Annotated (MCA). A
Growth Policy is required by Montana law for any local subdivision regulations. The purpose
of this document is to set forth a broad body of public policy that is founded in a community
vision, and that addresses growth and development issues through the various topic areas
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(elements) of natural resources, economic development, land use, community facilities,
housing, and transportation. This document contains community goals, and policies and
recommended actions for achieving those goals. The final element,
Implementation/Intergovernmental Coordination, sets forth the manner in which the Growth
Policy is to be implemented. While the Growth Policy itself does not enact regulations or
establish programs, it provides the legal and rational basis, or “nexus” for regulatory or
programmatic measures to implement the Growth Policy.

Wastewater Collection and Treatment - Chapter Four of the Growth Policy discusses
wastewater treatment, with excerpts from this section as follows:

“The collection, treatment, and disposal of municipal wastewater is one of the most important and
complex services that any city can provide. Protecting public health is the primary goal. Failing septic
systems, or placing septic systems in areas unsuitable for their proper operation, can result in a public
health risk through contamination of surface and groundwater. The Flathead County Health Department
is responsible for issuing permits for septic systems. Permits are issued based on tests to determine
suitable soils, appropriate lot size, and development density. Generally, a minimum lot size of one acre
is required for a septic system. Contamination of Whitefish Lake from numerous older septic systems is
a concern to the City of Whitefish and many area residents. This risk of contamination will only grow as
more long vacant lots around the lake are built upon. On average, wastewater flows to the City of
Whitefish system are .75 million gallons daily (mgd), with higher flow events in the spring due to
infiltration of snowmelt into the system. The general trend since 1996 has been that wastewater flows
are declining even as the population grows. This too is primarily due to better system maintenance and
improvements that have reduced clear water flows to the system.

Wastewater Collection and Treatment Goals:

1. Continue to provide cost-effective and efficient wastewater collection, treatment, and disposal that
protects the public health and does not compromise the environment.

Wastewater Collection and Treatment Policies:

1. Through the Land Use Element of this Growth Policy and land development regulations, direct
growth to areas of the community already served by municipal sewers.

2. New sewer main extensions to serve new development shall be made in compliance with the City’s
Wastewater Utility Plan, including both location and routing of new mains and main line capacities to
account for future development.

Wastewater Collection and Treatment Recommended Actions:

1. New developments within the Jurisdictional Area which propose on-site sewage disposal shall submit
contingency plans for eventual connection to the municipal wastewater system.

2. Continue to work with the Whitefish County Water and Sewer District and the

Big Mountain Sewer District to develop and implement long range wastewater management plans for
the urbanizing areas of the Planning Jurisdictional Area, including those areas around Whitefish Lake
where much of the new construction continues to rely on individual sewage disposal systems.
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3. Work with the Flathead County Health Department to prepare a public education program on the
proper operation, life expectancy, and potential pollution problems associated with individual on site
disposal systems.
4. Work with the Flathead County Health Department and the Whitefish Lake Institute to monitor
existing on-site sewage disposal systems around Whitefish lake to detect failed systems, and devise a
plan for corrective action.
5. Study the feasibility of extending sewer mains to serve lakefront properties.”

2.4.2 Whitefish 2015 Downtown Business District Master Plan

This Plan identifies opportunities to increase the vitality of the downtown business district. The
plan outlines the components that will make this vision a reality. It builds upon existing assets
and historic character, capitalizes on significant land uses and features the natural environment.
It also sets out a realistic action plan for implementation that public officials, private investors
and the community can follow. The 2015 Whitefish Downtown Business District Master Plan
updates the adopted 2006 Whitefish Downtown Business District Master Plan. The intent of
this plan is to:

T == 1. Build upon Central Avenue private development stimulated by

WHITEFISH DOWNTOWN gl considerable public investment that was prescribed in the 2006

BUSINESS DISTRICT MASTER PLAN 0
ADOPTED 2015 "?‘;;&W ‘ por 4 plan

2. Set forth a new implementation strategy for public projects that
will stimulate significant private investment and identify project
phasing for priority projects

3. Emphasize the importance of providing essential retail parking
4. Ensure retail tenant recruitment within the City Hall parking
structure

5. Address the Whitefish City-County Growth Policy and the State
of Montana Growth Policy requirements

6. Strengthen the connection between commercial parcels along
Wisconsin Avenue and north of the rail yard with the downtown
core

7. Provide additional design detail for the Whitefish Promenade

2.4.3 2015 Highway 93 West Corridor Land Use Plan

The 2007 City of Whitefish Growth Policy recommends a corridor plan be formulated and
adopted for US Highway 93 West with specific goals, policies, and recommended actions for
the area that consider land use, scale, transportation function and modes, noise, screening,
landscaping, and urban design. The corridor is the site of the Montana Department of
Transportation US Highway 93 West three-phase road widening project to provide major
infrastructure improvements. In addition to widening the road, the project includes curbs,
sidewalks, trails, landscaping, and utility improvements dramatically affecting the corridor by
improving traffic flow for auto, bike, and pedestrian access and improves landscaping in the
corridor. These improvements also improve access and circulation. Construction of phase |
began in the summer of 2013.
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2.4.4 2009 Whitefish Transportation Plan

This Transportation Plan is intended to help guide decisions about the future of the Whitefish
area transportation system. The Plan describes the existing system and identifies large and
small improvements for the transportation network. The recommendations made in this
document cover all modes of transportation, including travel by private vehicle, public
transportation, pedestrian and bicycle modes. Recommended projects are intended to help
relieve existing problems and prepare the Whitefish transportation system to meet future needs.
The development and implementation of a Transportation Plan is a good tool for managing
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growth and accommodating development needs. Not only do
Transportation Plans provide analysis and mitigation for the existing
transportation system, it also provides an opportunity to “look into the
crystal ball” to try and predict future growth — where it is likely to
happen, when it is likely to happen, and how much of it is likely to
occur. More importantly, by predicting this growth the community
can be primed to deal with it before infrastructure problems become
apparent. By identifying transportation system needs early on,
planners and community leaders can begin to plan and implement
infrastructure improvements important to the efficient operation and
maintenance of the transportation system.

2.4.5 City of Whitefish 2009 Extension of Services Plan

This document is intended to be used as a guide for the provision of
city services to those areas of the city not served at this time and for

territories to be annexed into the city. This Plan satisfies the requirements of M.C.A. 7-2-4731

and 7-2-4732.

2.4.6 South Whitefish Transportation Planning Project

Adopted in October 1999, this plan addresses street realignment and planning in neighborhoods
in the South Whitefish area.

2.5 Population, Growth and Service Area Delineation

2.5.1 Introduction

The Whitefish WWTP planning area consists of the City of Whitefish and Flathead County
areas surrounding the City which fall within Whitefish's planning jurisdictional area. In 2010,
the date of the most recent U.S. Census, the City of Whitefish had a population of 6,357. This
made Whitefish the second largest city in Flathead County and accounted for about 7% of the
total population of the county. The 2010 Median Household Income in Whitefish is $43,117,
less than the state MHI of $46,230. Whitefish is located at 48°14'42"N 114°20'24"W at an
altitude of 3,028 feet (923 m). The town is located on the western side of the continental divide,
near Glacier National Park. According to the United States Census Bureau, the city has a total
area of 11.80 square miles of which, 6.43 square miles is land and 5.37 square miles is water.

Page 11


http://www.cityofwhitefish.org/large-files/pdf/Planning/South%20Whitefish%20Transportation%20Planning%20Project.pdf
https://tools.wmflabs.org/geohack/geohack.php?pagename=Whitefish%2C_Montana&params=48_14_42_N_114_20_24_W_type:city
https://en.wikipedia.org/wiki/Continental_Divide_of_the_Americas
https://en.wikipedia.org/wiki/Glacier_National_Park_(U.S.)
https://en.wikipedia.org/wiki/United_States_Census_Bureau

City of Whitefish Wastewater Treatment Facilities
Preliminary Engineering Report
Chapter 2 — Basis of Planning

2.5.2 Existing Population and Current Trends
Current population data is required for analysis and modeling of the existing wastewater
system. It is also important to understand trends in population for the study area in order to

predict future population and its need for wastewater treatment. Table 2.2 summarizes the
trend in population growth for the City of Whitefish.

Table 2.2 — Whitefish Population Trends and Existing Population

19902 2000° 2010 ¢ 2015 ¢
City of Whitefish Population 4,368 5,032 6,357 6,984

#1990 Census Data
2000 Census Data
€2010 Census Data
9 Estimated 1.9 % Annual Growth Rate

The City of Whitefish population grew at a rate of 1.4% per year from 1990 to 2000 and
approximately 2.37% from 2000 to 2010. The Study area population grew at a rate of 4% per
year from 1990 to 2000. The data indicates that the City of Whitefish, through both infill and
annexation, is capturing more of the Study Area population growth than it historically did from
1990 to 2000. In early 2013, AMCE/RPA met with John Wilson of the Whitefish Public
Works Department and Dave Taylor of the Planning Department to prepare updated estimates
of population growth that can be projected for the City of Whitefish planning area plus
anticipated wastewater sewer service areas. The 2008 City of Whitefish Wastewater System
PER was reviewed regarding the growth projections that were utilized in that planning
document, noting that the City was experiencing a period of rapid growth at that time. Shortly
thereafter growth rates rapidly declined with a flat or negative growth rate observed. In
reviewing the 2010 Census, it shows that the City of Whitefish’s growth for the 2000-2010
period was 26.33% or 2.37% average annual growth. Historically, the City has had an average
annual growth of 1.75% over the last 40 years. Also, the Census projected an average annual
growth rate of 1.9% between 2005 and 2025 for Flathead County. Based on review of a more
current historical growth rate in the community plus consideration of the 2010 census data, it
was decided to use an average annual growth rate of 1.9% for the 20 year planning period.

In order to accurately plan for future facilities and understand the condition of existing utilities
quantifying total existing population is only the first step. It is also important to understand
where that population resides today and where it is likely to reside in the future. To facilitate
distribution of population, the study area was broken into sub-areas called analysis zones.
Analysis zones are areas that have similar land use or are bordered by geophysical features that
are likely to promote a certain type of land use. For previous plans, 2000 census data, data from
the City of Whitefish Residential Construction, Land Subdivision and Annexation Report, and
population distribution data developed in a workshop with the City of Whitefish, Tri-City
Planning, WGM Group, County Planning, Montana Department of Transportation, and HDR
staff were used to distribute population throughout the Study Area by analysis zone.

Economic and population growth in the Whitefish area in the 1960’s, 70’s, 80’s, and 90’s was
dependent on traditional industries like forestry, agriculture, and mining. During that period
interest in recreation and retirement has steadily grown. Today the main drivers for economic
growth in the Whitefish area are tourism, recreation, retirement, second home market, and
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some influx of people who telecommute or live in Whitefish and own business interests
elsewhere.

The City of Whitefish is a resort community offering both summer and winter opportunity for
recreation. This characteristic results in significant seasonal fluctuations in water demand due
to fluctuations in visiting population. Some of this fluctuation is due to residences that are
second homes and are not occupied year-round. Another component of this fluctuation is
caused by seasonal fluctuations in tourism. These factors also result in some fluctuation in
employment. It is important to understand the trend in this fluctuation in order to set per capita
demand factors appropriately and in turn accurately predict future demand on the system. One
method of gauging this trend is to examine the trend in resort taxes collected by the City of
Whitefish. Figure 2.4 is a graph of total resort tax revenue collected per month for motels, bars
& restaurants, and retail for Fiscal years 2008 through 2015.

The trend in resort tax revenue shows that there is an increase in consumer use of motels, bars
& restaurants, and retail in the summer months (June through September). It also shows that
there has been a steady growth in resort tax revenue over time. In FY16, starting July 1, 2015,
the City’s Resort Tax increased from 2% to 3% with the additional 1% going to fund the debt
service requirements for the acquisition of the Haskill Basin Conservation Easement. The
seasonal variation in tax revenues will be taken into consideration when analyzing per capita
usage and projecting future demand based on per capita demand factors.

- Total Taxable
Resort Tax Collections by Month TP ol s 1050
|
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mFY11 Total Collected
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Figure 2.4 — Resort Tax Revenue

2.5.3 Service Area Delineation

Definition of the study area and in turn the potential service area is necessary so that utility
planning can be conducted. Setting the potential service area boundary may be controversial
because of implications of inclusion or exclusion. Inclusion may imply to some that utility
services will be available. Other implications include annexation, cost of service, and
configuration of infrastructure. Exclusion may have implications for the potential for service,
and therefore, the viability of land for future development. The service area is the projected
area in which municipal services can or may be extended depending upon needs and demand.
In prior planning documents, the delineation of service area was looked at in great detail
considering a logical extension of City services. This process was reviewed recently and it was
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concluded that the service area would be retained as it was depicted in the prior documents,
shown as the attached Figure 2.5 of the 2008 Wastewater PER. The table below shows the

revised growth projections (1.9% annual) and how it impacts future estimated service area

population. The second table which follows is excerpted from the 2008 PER and provides a
comparison regarding the differences in growth (although the planning years are different).

Table 2.3 2016 Predicted Wastewater Service Area Population
2015 2025 2035 Ultimate Build-out

Existing and Proposed
Sewer Service Planning 11,661 14,076 16,992 36,929
Area Population

Existing and Proposed
Sewer Service Area 8,033 9,697 11,705 36,929
Connected Population

Table 2.4 - Predicted Wastewater Service Area Population from 2008 PER
2008 2018 2028 Ultimate Build-out

Proposed Sewer Service

- : 10,221 | 13,109 17,580 36,929
Planning Area Population
Proposed Sewer Service
Area Connected 7,041 10,638 14,297 36,929

Population

As shown, the lower rate of growth has a significant impact on the service area population in
the later years of the 20 year planning period. The revised growth projections, plus a limited
allowance for unplanned growth, will be utilized to develop flow and load projections for
planning for new wastewater facilities in subsequent chapters of this document.

Wastewater Loads and Characteristics
2.6.1 Current Flow

Monthly flow data was evaluated for a five year period, from 2010 through 2015 which is
depicted in Figure 2.6 below, showing variation in monthly flow and the average for the year.
It can be surmised that the high flows in March and April reflect influx of infiltration and
inflow as clear water flows into the system through precipitation events and snow melt. High
flows in June and July likely reflect an influx of tourists which peak in the summer months. An
infiltration and inflow mitigation project is currently underway in Whitefish with construction
planned for the summer and fall of 2016. The project will consist of the rehabilitation of
approximately 6,960 lineal feet of 10”, 8” and 6” sanitary sewer with the use of cured in place
epoxy lining, replacement of 110 lineal feet of 8.0 sewer and rehabilitation of 39 manholes
plus work on 39 manhole chimneys.
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Figure 2.6 City of Whitefish
Monthly Average Flow (MGD)
2010-2015

mm Monthly Average Flow

e Annual Average Daily Flow

Apr May Jun July Aug Sep Oct Nov Dec

Upon completion of this project, flow and load conditions should be reassessed to determine

the benefit of this project in reducing clear water flow to the sanitary sewer as well as a

potential increase in waste strength.

2.6.2 Existing Load to Plant

Monthly flow and organic loading data was evaluated for a three year period, from 2012

through 2014. Based on this data, the average waste strength and flow is as follows:

BODs 297 mg/l
TSS 239 mg/I
Phosphorous 6 mg/l
Ammonia 25 mg/l
Average Daily Flow per capita 128.7 gpcd
Average Daily Flow per capita 154.5 gpcd

(wet weather)

An infiltration and inflow reduction project was completed in 2011; consequently data after this
period was utilized. The organic loading in Whitefish continues to indicate increasing strength
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in the concentration of the waste. This may be due to infiltration and inflow reduction as well
as possible higher strength waste originating from commercial/industrial users such as
breweries, restaurants, hospitals and nursing homes. Additionally, another I/1 project will be
completed in 2016 which may further concentrate the waste. Further analysis of waste
loading should be completed before design work is initiated on new improvements.

The following Figure 2.7 provides 6 years of data regarding influent loading. The graph
indicates a general trend towards increasing waste concentration except possibly during the
wetter months when weather conditions may have more influence on waste concentration.

mg/fL

Figure 2.7 City of Whitefish
Influent BOD 2010-15
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2.6.3 Future Load Predictions and Project Design Criteria

Given the proposed growth in the sewer service area as well as the general population growth
that is anticipated, flows and loads to the wastewater plant will increase significantly over the
next 20 years. Utilizing the information presented above, the increase in flow and waste loads
are predicted as follows to establish planning level design criteria. This information will be
used to evaluate the existing facilities and plan for needed system improvements.
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Table 2.5 CITY OF WHITEFISH WASTEWATER IMPROVEMENTS
DESIGN CRITERIA

2013 2015 2020 2025 2035

Planning Area 11,230 11,661 12,812 14,076 16,992
Connected Pop. 7,736 8,033 8,826 9,697 11,705
Qavg 0.996 1.034 1.136 1.248 1.507
Qwet weather (6 month period) 1.195 1.241 1.363 1.498 1.808
Q Max Day 4.266 4.342 4,355 4,530
AVG BOD (Ibs/day) 2467.8 25625 28154  3093.3 3734.0
MAX BOD 3289.6  3415.8 3753.0 4123.4  4977.4
TSS (Ibs/day) 1980.4  2056.4  2259.4  2482.4  2996.5
Ammonia (Ibs/day) 25.03 mg/l Avg

Conc. 208.9 216.9 238.3 261.8 316.0
Total P (Ibs/day) 6.0 mg/l Avg

Conc. 49.83 51.74 56.85 62.46 75.40

TKN Avg 41.4mg/l

Alkalinity 265.6 mg/I
Dec Jan Feb Mar Apr
Avg Influent Temp (°C) 9.5 8.8 8.1 8.2 9.2

2.7 Regulatory Considerations

2.7.1 General

This section of the report will consider regulatory factors that will govern the required
treatment performance of improvements to the Whitefish wastewater treatment facilities
including discharge to the receiving stream as well as disposal of produced biosolids.
Background material on the development of water quality standards as incorporated into the
City’s discharge permit will be provided. Enforcement activities applicable to the City of
Whitefish will be considered.

2.7.2 MPDES Discharge Permit

The Montana Pollutant Discharge Elimination System (MPDES) discharge permit is the
primary mechanism whereby the MDEQ regulates the quality of the effluent discharge of
wastewater from the City’s wastewater system to the Whitefish River. The discharge permit
establishes criteria for implementing the National Secondary Treatment Standards, Montana
Water Quality Standards (WQS), including the numeric nutrient standards and non-degradation
based load limits. The Federal Secondary Standards establish minimum levels of treatment
based on available and achievable water treatment technologies. Levels of water quality that are
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required to maintain beneficial uses of state surface waters are set forth in the Water Quality
Standards. The goal of the Permits program is to control point source discharges of wastewater
such that water quality in state surface water is protected. Each MPDES permit issued is
designed to protect the state surface water quality at the point of discharge as well as
downstream or basin-wide pollution issues. Existing discharge permits are to be reissued on a
five year cycle. The current discharge permit is included in Appendix A. The current permit,
issued on June 9, 2015, established the following effluent standards shown in the table below.
The standards in this permit are similar to those established in the previous discharge permit
with the exception of new limits included for total nitrogen, ammonia and aluminum.

Table 2.6 CITY OF WHITEFISH MPDES EFFLUENT REQUIREMENTS
Effective August 1, 2015 Expires July 31, 2020
Parameter Uniits Averagg Monthly Averag_e Weekly MaX|m_urr_1 Daily
Limit Limit Limit
. . mg/L 30 45
5-Day Biochemical Oxygen Demand Ib/day 313 676
(BODs) v
% Removal 85%
mg/L 30 45
Total Suspended Solids (TSS) Ib/day 313 676
% Removal ~ 85%
pH SU 6.0 -9.0
E. coli Bacteria - summer cfu/100 mL 126 252
E. coli Bacteria -winter cfu/100 mL 630 1260
Total Residual Chlorine mg/L 0.011 0.019
Ammonia, Total as N mg/L 9.6 17.7
Total Nitrogen (TN) - summer Ib/da 176
Total Nitrogen - non-summer Y 273
mg/L 1.0
Total Phosphorus (TP) -year-round
P (TP) -y Ib/day 10.4
Aluminum, dissolved Ha/L 113 325
Escherichia coli (E. coli) - winter is November 1 through March 31; summer is April 1 through October 31.
Report geometric mean if more than one sample is collected during the reporting period.
Analytical results less than 0.1 mg/l will be considered in compliance with the chlorine limit.
Nutrient summer limits effective July 1st - September 30th non-summer limits effective year round other than this timeframe.
Dissolved aluminum effluent limits take effect Julyl, 2017.

Current Compliance - The existing facilities cannot consistently meet the new standards for
ammonia and will have difficulty in meeting the limits for total nitrogen as the system adds
additional users. In review of 6 years of monthly effluent data for 2010 through 2015 (see
Appendix A) eighteen violations of the load limits in the current discharge permit for Total
Nitrogen were noted. During the same period, several violations of the ammonia limit were
shown for each year, primarily when the lagoons were not nitrifying. Ammonia values for the
period are only below the limit of 9.6 mg/l for a 1-2 month period typically during July and
August. Additionally, a number of exceedances of the E. Coli bacteria limits were noted in the
period of record considered.

Aluminum — The existing facilities should be able to meet the new aluminum standard,
although high alum usage could potentially raise levels at or near the limit. Future treatment
processes that employ biological nutrient removal should lower residual aluminum
concentrations in the effluent.
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2.7.3 Future Effluent Standards

Ammonia — Environmental Protection Agency (USEPA) has issued new aquatic life
guidelines concerning the discharge of ammonia into waterbodies containing freshwater
mussels (2013 US EPA Ammonia Criteria). Discussion with the DEQ has indicated that they
have not yet adopted the new ammonia standards and had no immediate plans to do so.
Nonetheless, these new standards will likely be adopted by DEQ at some point in the future.
The state may be considering a variance process where compliance with the standard may pose
an economic hardship. Additionally, the presence or absence of freshwater mussels may have
some bearing on the application of the new criteria. Scientifically-defensible documentation of
the presence or absence of mussel populations in a river system or stream reach could
potentially save or cost a municipality or corporation millions of dollars in order for their
effluent to achieve the more stringent 2013 ammonia standards.

Given this possibility, Anderson-Montgomery contracted with a statewide expert in the subject
of aquatic habit for freshwater mussels to complete a survey of the Whitefish River,
downstream from the discharge from the City’s wastewater plant. The survey for freshwater
mussels was completed in July 2014 by David Stagliano, an aquatic biologist with Morrison-
Maierle, Inc. His conclusions are, as follows: “Based on this biologist’s professional
experience of the habitat requirements of the western pearlshell mussel, pertinent database and
literature searches, and findings from recent site surveys, the current condition of the Whitefish
River above and below the WWTP project site lacks suitable habitat to support this species,
and the proposed project area is determined to be absent of any mussel populations. Historical
occurrences are equally unlikely.”

The complete survey can be found in Appendix B. Consideration of treatment options should
include review of capability to meet the more stringent ammonia standards.

Total Nitrogen and Total Phosphorous — The current permit contains new limits for nutrients
based on the numeric nutrient standards recently adopted by the DEQ. These limits are based
on a general variance to the standards, discussed in more detail in Section 2.7.5 below. The
DEQ anticipates a process that will “ratchet down” effluent standards via the variance process
until the final water quality standards are met. The following schedule indicates the process
contemplated by the DEQ to reduce nutrient concentrations in the discharge. The schedule for
systems with flows greater than 1.0 MGD is applicable to Whitefish.

Facilities > 1 MGD:

A. Current general variance: 10 mg TN/L, 1.0 mg TP/L -per statute
B. Next permit (+5 years): 8 mg TN/L, 0.8 mg TP/L

C. Next permit: 8 mg TN/L, 0.5 mg TP/L

D. Next permit: Under Development

2. Facilities <1 MGD:

A. Current general variance) 15 mg TN/L, 2.0 mg TP/L -per statute
B. Next permit (+5 years): 12 mg TN/L, 2.0 mg TP/L

C. Next permit: 10 mg TN/L, 1.0 mg TP/L

D. Next permit: 8 mg TN/L, 0.8 mg TP/L

Page 19



City of Whitefish Wastewater Treatment Facilities
Preliminary Engineering Report
Chapter 2 — Basis of Planning

3. Lagoons not designed to actively remove nutrients:

A. Current general variance: Maintain current lagoon performance, start nutrient monitoring -
per statute

B. Next permit (+5 years): Implement BMPs identified during optimization study

Treatment options to be evaluated will focus compliance with the nutrient standards for
the next two permit cycles with the potential to add additional unit processes in the future
to comply with more restrictive future standards.

2.7.4 Impairment of Beneficial Uses and the Restoration Process

The DEQ monitors water quality in the state’s water bodies and prepares a biennial report
indicating the status of water quality. The condition and trends of Montana’s streams and lakes,
contaminates found in groundwater and the safety of drinking water are considered. The report
includes a listing of impaired waters and potential causes of impairment, referred to as the
state’s 303(d) list. A process is developed to reduce identified discharge of pollutants in a given
stream with the intent of restoring beneficial uses. A calculation process called total maximum
daily load (TMDL) is used to allocate pollutant discharge levels among the various
dischargers. A TMDL is the maximum amount of a pollutant a waterbody can receive from all
sources combined and still meet its water quality standards (i.e., support its beneficial uses).
The extent of the allocation process is sufficiently large as required to restore a reach of stream,
often looked at on a drainage-wide basin basis. The water quality planning process that
includes TMDL development may take two to five years to complete and often will address
multiple types of pollutant impairment, organized into groups. The most common pollutant
groups in Montana are: sediment, nutrients, metals, temperature, pathogens, and salinity.
Montana’s Draft 2016 Water Quality Integrated Report provides the following information
regarding impairment of the Whitefish River:

Flathead — Stillwater TMDL Planning Area

Whitefish River, Whitefish Lake to mouth (Stillwater River)

Cause of Impairment Potential Source
Oil and Grease Accidental release/Spill
PCB in Water Column Industrial Point Source Discharge

Whitefish River Temperature TMDL - The Whitefish River was previously listed as
impaired for temperature and a TMDL process was completed by the DEQ in 2014. DEQ
determined that temperature impairs aquatic life in the Whitefish River. Historic removal of
riparian vegetation, which is important for regulating stream temperature by providing shade, is
the primary cause of impairment. Water quality restoration goals focus on improving riparian
shade; however, maintaining stable stream channel morphology and instream flow conditions
during the hottest months of the summer are also important for meeting the TMDLs. The
"Flathead - Stillwater Planning Area Nutrient, Sediment, and Temperature TMDLs and
Water Quality Improvement Plan," approved by EPA on December 17,2014, included an
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evaluation of temperature impacts from point and nonpoint sources on the Whitefish River,
including the WWTP. Based on the treatment plant’s maximum recorded effluent temperature
of 74.8°F and average daily design flow of 1.8 mgd, the discharge was shown to cause
temperature increases less than the 0.5°F allowed. The conclusion from the TMDL was that
“maintaining operation of this facility at current levels would appear to cause no significant
increase in Whitefish River temperatures.”

Flathead Lake TMDL — The Whitefish River, via the Stillwater River, is a significant
contributing stream to Flathead Lake and the discharge from the Whitefish wastewater plant
ultimately enters the lake. Flathead Lake has long been considered an outstanding water
resource of international importance. However, despite basin wide efforts to reduce nutrient
loading (e.g., phosphate detergent ban, increased municipal sewerage treatment efficiency, etc.)
there has been a downward trend in water quality since 1977. Flathead Lake is listed on
historical 303(d) lists as impaired for the beneficial use of aquatic life support, with the
nutrients nitrogen and phosphorous considered as the primary pollutant of concern.

The 2001 “Nutrient Management Plan & Total Maximum Daily Load for Flathead Lake,
Montana ” prepared by the DEQ established a TMDL seeking al5 percent reduction in man-
caused nitrogen and phosphorus loads, plus a 10 percent margin of safety is proposed as the
TMDL. The margin of safety has been included to account for projected future increases in
point source loads attributable to increased wastewater flows and a continuing upward trend in
population growth in the unincorporated areas of the basin. This initial allocation goal was
considered to be Phase | of a two-step approach.

The Management Plan indicated that “in 1983 the Water Quality Bureau of the Montana
Department of Health and Environmental Sciences (the predecessor to DEQ) estimated that
point sources were discharging 45,760 pounds of phosphorous into Flathead Lake each year.
The bureau predicted that, unchecked, the load would increase to 91,740 pounds by 2000. Even
with treatment, it was estimated that municipal sewage plants would discharge 15,400 pounds
of phosphorous into the lake in 2000 (DHES, 1983). In 1984 the Water Quality Bureau
established a 1.0 milligram per liter limit on phosphorous discharges from municipal point
sources in the Flathead Basin. Between 1984 and 2000 all the municipalities in the watershed
replaced or upgraded their sewage treatment facilities. All plants now have phosphorous
removal systems. Local residents have also helped reduce loads by using low or no phosphate
products.

As a result of these efforts, the phosphorous load from permitted point sources in 2000 was just
2,329 pounds—15 percent of the most optimistic prediction 17 years earlier. No comparable
limits were established for nitrogen discharges at that time. In the 1980s it was assumed that
phosphorous availability was the determining factor in aquatic plant growth. Subsequent
research has shown that nitrogen also plays an important role (Steg). The nitrogen limits
contained in municipal permits are based on Montana’s Non-degradation Rules (ARM
17.30.700). These limits are not tailored for Flathead Lake’s specific water quality concerns.

In 2000 municipal point sources discharged 56 metric tons of Total Nitrogen. Several of the
treatment plants in the Flathead drainage basin have since installed nitrogen removal capacity
in their treatment facilities.”
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Refinement of the waste load allocations for nutrients will be considered under Phase 11 of the
Flathead Lake TMDL, which has not been completed. DEQ and EPA were under a court order
to complete the TMDLs above before the end of calendar year 2014, as per an amended
judgment to a TMDL lawsuit. Completing Phase Il of the Flathead Lake nutrient TMDLS was
not a requirement of the court order. In order to focus staff resources on those TMDLs that had
to be completed by the end of 2014, DEQ and EPA decided to postpone the completion of the
nutrient TMDLs for Flathead Lake until after 2014. Recent discussion with DEQ (Yashin)
indicated that the Phase 1l Flathead Lake TMDL will now be postponed until new water quality
standards are developed for the lake. The work on new standards is underway and should be
completed within the year. The impact of future waste load allocations of nutrients from
point sources prescribed under the Phase 11 Flathead Lake TMDL is unknown at this
time.

2.7.5 Numeric Nutrient Standards

Most of Montana’s water quality criteria are numeric which provide precise, measurable
concentrations of pollutants that if exceeded would harm intended uses of the receiving stream.
Montana’s numeric water quality criteria are published in Circular DEQ-7 and Circular DEQ-
12A. The nitrogen and phosphorus concentrations provided in Circular 12A, adopted in 2014,
have been set at levels that will protect beneficial uses and prevent exceedance of other surface
water quality standards which are commonly linked to nitrogen and phosphorus concentrations.
The circular contains the base numeric nutrient standards for Montana’s wadeable streams are
grouped by ecoregion, with following standards applicable to Whitefish:

Ecoregion - Northern Rockies
Period When Criteria Apply - July 1 to September 3
Nutrient Limits - Total Phosphorus 25 pg/L  Total Nitrogen 275 pg/L

When a discharge permit is reissued, the permit writer considers if the authorized discharge
creates a reasonable potential that the standards may be violated and, if so, sets criteria to insure
that the standards will be met. When developing permit limits for base numeric nutrient
standards for total nitrogen and total phosphorus, the critical low-flow for the design of
disposal systems shall be based on the seasonal 14Q5 of the receiving water. The DEQ will use
an average monthly limit (AML) only, using methods appropriate for criterion continuous
concentrations (i.e., chronic concentrations). Permit limits will be established using a value
corresponding to the 95th percentile probability distribution of the effluent. Nitrogen and
phosphorus concentrations of the receiving waterbody upstream of the discharge may be
characterized using other frequency distribution percentiles.

Variances from Nutrient Standards — The numeric nutrient standards as described above are
very low in comparison to conventional available treatment technologies and approach the
limits of technology. While smaller systems can address the limits by curtailing their discharge
through the use of land application of treated effluent, most larger systems cannot install land
application systems in a cost-effective manner. The DEQ concluded that treatment of
wastewater to base numeric nutrient standards would result in substantial and widespread
economic impacts on a statewide basis and developed a procedure, described in Circular 12 B,
to grant a variance from the criteria. A permittee who meets the end-of-pipe treatment
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requirements provided in the table below may apply for and the Department shall approve a
general nutrient standards variance. The Department will process the general variance request
through the discharge permit, and include information on the period of the variance and the
interim requirements. A person may apply for a general variance for either total phosphorus or
total nitrogen, or both. The general variance may be established for a period not to exceed 20
years. A compliance schedule to meet the treatment requirements as shown may be granted on
a case-by-case basis.

General Variance End-Of-Pipe Treatment Requirements

Discharger Category Total P (mg/L) Total N (mg/L)
> 1.0 million gallons per day 1 10
< 1.0 million gallons per day 2 15
Lagoons not designed to actively Maintain current performance

remove nutrients

The Department must review the general variance treatment requirements every 3 years to
assure that the justification for their adoption remains valid. The review may not take place
before June 1, 2016, and must occur triennially thereafter. The purpose of the review is to
determine whether there is new information that supports modifying (e.g., revising the interim
effluent treatment requirements) or deleting terminating the variance. If a low-cost
technological innovation for lowering nitrogen and phosphorus concentrations in effluent were
to become widely available in the near future, the Department could make more stringent the
concentrations shown in the Table above. Permittees receiving a general variance are required
to evaluate current facility operations in order to optimize nutrient reduction with existing
infrastructure and shall analyze cost-effective methods of reducing nutrient loading including
nutrient trading, land application and improved facilities operation.

Whitefish received a General Variance in their latest discharge permit for the discharge
category being greater than 1.0 MGD, resulting in a Total P limit of 1.0 mg/l and a Total N
limit of 10 mg/l. These limits were used to calculate allowable loads of total nitrogen and
phosphorous in the permit, effective July 1 through September 30 of each year.

Individual Variance Based on Substantial and Widespread Economic Impacts - Montana
law allows for the granting of nutrient standards variances based on the particular economic
and financial situation of a permittee (§75-5-313 [1], MCA). Individual nutrient standards
variances (“individual variances”) may be granted on a case-by-case basis because the
attainment of the base numeric nutrient standards is precluded due to economic impacts, limits
of technology, or both. In general, individual variances are intended for permittees who would
have financial difficulties meeting the general variance concentrations and are seeking
individual nitrogen and phosphorus permit limits tailored to their specific economic situation.
Individual variances may be established for a period not to exceed 20 years and must be
reviewed by the Department every three years to ensure that their justification remains valid.
Unlike the general variances discussed above, the DEQ will only grant an individual variance
to a permittee after the permittee has shown the extent of the adverse economic impacts that
would be incurred from meeting the standards. A permittee must also demonstrate that there are
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no reasonable alternatives (including but not limited to trading, compliance schedules, reuse,
recharge, and land application) that would allow compliance with the base numeric nutrient
standards.

If no reasonable alternatives exist, then an individual variance is justifiable and becomes
effective and may be incorporated into a permit. Like any variance, individual variances must
be adopted as revisions to Montana’s standards and submitted to EPA for approval. This type
of individual variance will often be based on the economic status of the community by
demonstration of substantial and widespread economic impacts. At each triennial review the
DEQ will consider if the basic economic status of a community granted an individual variance
has changed. If new, low-cost nutrient removal technologies have become widely available, or
if the economic status of the community has sharply improved, the basis of the variance may no
longer be justified. In such cases the DEQ will discuss with the permittee the options going
forward, including but not limited to a permit compliance schedule, trading, reuse, recharge,
land application, or a general variance.

2.7.6 Non-degradation Based Limits

The previous permit for Whitefish included provisions for BODs, TSS, Total P and Total N
average annual load limits imposed to implement the Non-degradation provisions of the
Montana Water Quality Act. With the exception of Total N limit in the summertime, these non-
degradation limits were carried over into the new permit. The intent of the non-degradation
rules is to limit pollutant loads at a pre-existing level to maintain or improve the quality of
Montana’s waters. The Non-degradation Rules apply to new or increased sources of pollution.
These rules prohibit significant increases in discharge of toxic and deleterious materials to state
waters, unless it is affirmatively demonstrated to the DEQ that a change is justifiable as a result
of necessary economic or social development and will not preclude present and anticipated use
of these waters. Typically, loads in existence or the design capacity of the system in existence
in April of 1993 are used as a baseline to establish the load limits. If water quality standards
require pollutant loads to be less than the non-degradation based loads to maintain or restore an
impaired water, the water quality based loads will preempt the non-degradation load limits.
This will be the case with the numeric nutrient standards. As a facility grows beyond the non-
degradation based design capacity of the plant, higher removal efficiencies will be needed to
maintain compliance.

2.7.7 Municipal Sewage Sludge Disposal — 40 CFR Parts 503 and 257

Any sludge disposal program where the sludge is going to be land-filled, land applied or
composted must meet the requirements found in Chapter 40 of the Code of Federal

Regulations, Part 503 (land application and composting) or Part 257 (land-filling). The rules
under Part 503 include specific limitations on the concentration of heavy metals and pathogens
that sludge may contain in order to be beneficially reused. Part 503 also includes requirements
for stabilizing or isolating the sludge in order to prevent odors and the spread of disease. For
sludge that is to be disposed at a licensed landfill, Part 257 requires that it be a “non-liquid” and
“non-hazardous” material. These characteristics are determined through physical and chemical
testing procedures or, in some cases, by a “non-hazardous” certification. Sludge disposal
alternatives considered in this plan will anticipate strict compliance with applicable regulations.
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Whitefish currently generates a biological/chemical sludge mixture via wasting from the
flocculating clarifier where alum is added to precipitate phosphorous. The solids are pumped to
dewatering beds located north of the clarifier where additional reduction in water content and
volume occurs. The beds are located in the old lagoon cells which have a clay liner. An
underdrain is located in the center of the beds which returns filtrate to the raw wastewater pump
station. In previous planning efforts, a need was identified for applying for and receiving a
General Permit from the EPA for disposal of sludge. A “Notice of Intent” seeking to allow the
City’s disposal practices to be authorized under the General Sludge Disposal Permit was
prepared by Anderson-Montgomery in 2006 and the General Permit was received by the City in
2007 authorizing the current method of sludge disposal. The permit expired in 2012. In
discussion (3-29-16) with Bob Brobst of the EPA, it was learned that the EPA Region VI1II no
longer issues general permits and the rules are now “self-implementing”. According to Mr.
Brobst, as long as the solids remain on the drying beds they are considered to be in treatment
and do not require a disposal permit. If and when the material is removed for final disposal, the
Part 503 requirements for disposal of wastewater biosolids must be met.

2.7.8 DEQ Administrative Order on Consent

In October of 2012, the DEQ and the City agreed to conditions outlined in an Administrative
Order on Consent (AOC), issued by the DEQ in response to wastewater system compliance
issues associated with a series of effluent standards violations, failure of the required Whole
Effluent Toxicity (WET) testing and minor occurrences of sewage overflows to state waters.
The AOC is included in Appendix C. The AOC required several actions to be completed
including the following:

o Submission of an Optimization Plan with the intent of improving treatment performance
of existing facilities through improved aeration and mixing

Submission of a Capacity, Management Operation Management Plan (CMOM) to
address sewer overflows

Within 90 days of renewal of the MPDES discharge permit, submit a Compliance Plan
outlining steps to achieve compliance with the conditions of the permit

Compliance Schedule for completion of key tasks as necessary to achieve compliance
Annual progress reports

The Optimization Plan and CMOM were submitted to the DEQ as required. The MPDES
discharge permit was renewed in August of 2015 and the Compliance Plan was prepared and
submitted in October of 2015. The Compliance Plan included the following schedule as shown
below.
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COMPLIANCE PLAN

Required of the City of Whitefish under Administrative Order on Consent (Consent Order),
Docket No. WQ-1 1-21 (MPDES Permit No.MT0020184, FID #2068)

Project Scope: Planning, design, construction and startup of the required improvements for
the City of Whitefish wastewater treatment facilities that are necessary to bring the plant into
compliance with the ammonia and whole effluent toxicity requirements in the MPDES
Permit and applicable nutrient standards, including applicable general or individual
variances as granted by the MDEQ.

Task Date of Completion
Complete Facilities Planning (PER) Oct 12016
Submit Design Plans to DEQ February 1 2018
Construction Completion* May 1 2021
Achieve Compliance Nov 1 2021
Annual Progress Reports January 2016-2021

* Note that some unit processes not directly related to compliance with the AOC may be phased for construction into 2022-23,
potentially including long-term solids handling and UV disinfection

2.7.9 Conclusions

Existing and new regulatory requirements will have a profound impact on capability of the
existing Whitefish wastewater treatment plant to comply with the recently issued MPDES
discharge permit and anticipated future requirements. A detailed assessment of each of the unit
processes in the existing plant will be made in the next chapter to determine how they can be
utilized or upgraded to meet the permit requirements. General conclusions regarding how
current and potential regulatory issues might impact the City of Whitefish include the
following:

« Ammonia, nitrogen and E. Coli standards in the current discharge permit are
frequently being violated

e Numeric nutrient standards will likely become more restrictive in the future. To
the extent known, planning for the more restrictive permits limitations should be
initiated.

« Ammonia standards will change and could become more restrictive in the future

e The impact of the Flathead Lake Phase Il TMDL upon the City of Whitefish is
unknown but could require further reduction of nutrients

e« The TMDL for temperature in the Whitefish River does not appear to pertain to
the Whitefish wastewater discharge
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The potential benefit of an individual variance from the numeric nutrient
standards should be evaluated
The DEQ Administrative Order on Consent requires compliance with the MPDES
discharge permit by November 1, 2021.
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Chapter 3  Existing Wastewater Treatment Facilities

3.1 Introduction

This section of the Preliminary Engineering Report provides a systematic analysis of the
existing Whitefish wastewater treatment system, giving consideration to existing and
potential design flows and loads. Deficiencies will be identified with further analysis of
alternatives provided in subsequent chapters. The ability of existing unit processes to
comply with projected flows, loads and the recently issued MPDES discharge permit will
be evaluated, including consideration of new wastewater effluent standards including the
new numeric nutrient goals.

3.2 Evaluation Goals

An engineering evaluation of a wastewater treatment facility is generally recommended
to identify the limitations of the existing system and identify approaches to correction, as
well as define the capacity of the treatment facility. Regulatory action by the Montana
Department of Environmental Quality has mandated that the City of Whitefish complete
a planning process to develop viable options for upgrading the existing wastewater
facilities to enable compliance with the discharge permit issued by the regulatory agency.
This effort must be followed by project design and construction of facilities achieving
compliance.

Limited funds are available for construction of additional facilities to accommodate new
growth and development in the Whitefish area as well as comply with regulatory
standards. Before making capital investments, it is worthwhile to fully define the
capacity available in the existing treatment plant and develop a plan to maximize its use.

3.3 Existing Treatment Facilities, Loading and Regulatory
Standards

3.3.1 General Description

The existing wastewater treatment facilities consist of 3 partially-mixed aerated lagoons
for biological treatment with the discharge from the lagoon system flowing to a
flocculating clarifier where alum and polymers are added to precipitate phosphorus. Raw
wastewater passes through a perforated plate screen prior to pumping to the influent
structure for the lagoon system. Figure 3.1 provides a schematic view of the existing
treatment facilities. Design capacity for the lagoons, built in 1979, is 1.25 MGD based on
average daily flow. The original flocculating clarifier and ancillary equipment have a
design capacity of 1.8 MGD. The lagoons were upgraded in 2002 with sludge removal
from Cell #1, new aeration diffusers in all three cells, a fabric curtain in Cell #1,
improved influent structure, new blowers and aeration piping. The facilities were again
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upgraded in 2008-09 with construction of a new, redundant flocculating clarifier, a new
headworks building with mechanical perforated plate screen, odor control biofilter, new
polymer and alum feed equipment and improvements to the plant’s electrical system
including two new auxiliary generators. More specific design criteria for the existing unit
processes at the plant are as follows:

Pretreatment Facilities

Perforated Plate Mechanical Bar Screen 6.0 MGD Peak Capacity
1.0 MGD ADF Capacity

Manual Bar Screen 9.0 MGD Peak Capacity

Screenings Washer/Compactor 6.0 MGD Peak Capacity

Odor Control Biofilter 1.4 CFM/SF

New Natural Gas Auxiliary Generator 150 KW

Bypass Pumping Capability for Existing Lift Station

Aerated Lagoon System Cell #1 Cell#2 Cell#3
Volume (2’ to 15’ depth) 16.97 MG 8.52 MG 8.52 MG
Detention Time @ 1.25 MGD 13.6 days 6.8 days 6.8 days
Sludge Storage (0’ to 2’ depth) 260,200 cf 124,900 cf 124,900cf
Surface Area 4.93 acres 2.55 acres 2.55 acres

Advanced Treatment Facilities

Original Flocculating Clarifier 1.8 MGD ADF Design Capacity
New Flocculating Clarifier 2.33 MGD ADF Design Capacity
New Mechanical Mixer for New Clarifier

Redundant Alum and Polymer Feed Systems for Both Clarifiers

New Natural Gas Auxiliary Generator 150 KW

3.3.2 Organic and Hydraulic System Loads

Current System Loading — Annual daily flows to the existing facility in 2015 averaged
0.956 MGD whereas the average daily maximum hydraulic loading for the year,
occurring in March of 2015, was 3.839 MGD.

It should be noted that the higher flow events can be sustained for a number of days
generally occurring in late spring and early summer. Infiltration and inflow associated
with snowmelt, sump pumps, precipitation events and high groundwater have been
identified as the cause of the sustained flows. The following Table 3.1 summarizes annual
average and maximum organic and hydraulic loading to the plant for 2015. As noted in
the table, the highest peak monthly sustained flow occurred in March, measured at 1.833
MGD.
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Table 3.1 City of Whitefish Wastewater Treatment Plant Data

NPDES 2015 WWTP Monthly Average Analytical Data
MT0020184 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

AVG 2015

0.888 1.611 1.833 1.016 0.738 0.879 0.865 0.843 0.762 0.637 0.640 0.760 0.956 |[MGD

1.265 2.676 3.839 1.492 1.024 1.334 0.991 1.002 1.009 0.724 0.878 0.973 3.839 |[MGD

27.52 45.11 56.83 30.48 22.87 26.37 26.82 26.15 22.86 19.74 19.20 23.57 3475 MG

0.917 1.718 1.766 1.007 0.681 0.841 0.823 0.773 0.728 0.588 0.668 0.722 0.936 |[MGD

1.095 2.688 2.79% 1.483 0.750 1.317 0.899 0.870 0.751 1.044 0.811 0.957 2.795 |[MGD

28.43 48.12 54.75 30.21 21.11 25.24 25.50 23.97 21.84 18.24 20.04 22.39 339.8 MG

291 196 161 253 328 403 332 316 366 340 310 343 303 |mg/L

208 112 86 201 241 351 309 259 314 281 298 282 245 |mg/L
30 17 16 19 27 31 41 38 31 33 31 30 29  |mg/L
44 30 25 31 45 48.15 60.34 47.40 46.76 51.73 49.43 48.38 44 |mg/L

284 306 306 300 276 288 296 268 265 258 262 269 281 |mg/L

7.1 7.1 7.2 7.2 7.1 7.0 6.9 6.9 6.9 6.3 7.1 7.2 7 mg/L
1.4 3.5 6.1 5.6 3.5 2.0 1.8 1.9 2.7 5.6 8.5 6.8 4 mg/L
0.4 3.0 4.0 11.0 15.7 21.3 22.5 21.2 16.1 12.7 6.1 0.8 11 |mg/L
<0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | 0.005 | <0.005 [ 0.008 |mg/L
44 15 9 7 6 9 8 8 8 4 5 8 11 |mg/L
32 9 5 6 8 6 9 9 7 5 7 10 9 mg/L
12 579 435 18 1 2 6 19 14 110 21 2 102 |mg/L
18.4 14.0 12.9 13.0 12.3 22.8 24.8 19.2 20.2 0.8 14.7 17.9 16 |mg/L
26 23 20 14 26 38 23 19 21 2 16 28 21 |mg/L
0.18 0.17 0.54 0.31 0.28 0.69 1.98 2.19 12.18 29.43 15.75 2.19 5 mg/L
21.6 16.6 19.0 15.6 14.1 25.1 275 23.2 23.2 2.7 18.1 23.3 19  |mg/L

21.8 16.7 19.6 16.0 14.3 25.7 29.4 25.3 35.4 32.1 33.8 25.5 25 |mg/L

166.9 240.2 288.5 134.1 815 180.8 202.3 163.6 215.2 157.7 188.6 153.6

1.46 0.68 0.50 0.55 0.59 0.63 0.72 0.74 0.63 0.30 0.59 0.85 1 mg/L
1.05 0.60 0.62 0.60 1.02 0.87 0.55 0.67 0.44 0.24 0.50 0.93 1 mg/L
50 60 50 90 60 50 40 30 40 <10 30 34 49 |mg/L
2 1 <1 <1 <1 <1 1 <1 1 mg/L
324 472 429 408  |mg/L
758 252 255 94 55 87 65 74 85 36 33 59 154 |Lbs
401 171 157 65 91 58 80 72 52 36 46 71 108 |Lbs
328 202 134 61 34 68 61 55 52 21 27 53 91 |Lbs
235 118 73 53 49 40 62 63 47 25 39 61 72 |Lbs
167 240 288 134 81 181 202 163 215 157 188 153 181 |Lbs
11.1 9.8 7.3 4.6 3.3 4.4 4.9 4.7 3.8 15 3.3 5.1 5 Lbs

Monthly flow and organic loading data was evaluated for a three year period, from 2012
through 2014. Based on this data, the average waste strength and flow is as follows:

BODs 297 mg/l
TSS 239 mg/I
Phosphorous 6 mg/l
Ammonia 25 mg/l

Average Daily Flow per capita 128.7 gpcd
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Average Daily Flow per capita 154.5 gpcd
(wet weather)

Design Loading for Existing Treatment System - The design capacity of the lagoon
system was established during construction of the 1978 improvements at a design flow of
1.25 MGD with capacity to serve a population of 10,000 persons. The 1987
improvements to the system, including the construction of a flocculating clarifier for
reduction of phosphorus, were built for a design capacity of 1.8 MGD. More recent
improvements to the lagoon system including a new aeration system, hydraulic structures
and the ability to store wastewater during high flow periods may bring the effective
hydraulic design capacity of the lagoon system closer to the capacity of the flocculating
clarifier. The following organic loads were utilized when designing the 2008
improvements:

BODs 2297 Ibs/day
TSS 2447 Ibs/day
Design Flow 1.8 MGD average daily flow

The existing facilities should have functional capacity to treat average daily flows up to
1.8 MGD with the capability to handle higher flows with the new clarifier, up to 2.3
MGD. The 2008 improvements removed a hydraulic restriction to the existing clarifier,
allowing more flow through the unit process. If necessary, both clarifiers could be
operated in parallel for a significantly higher flow handling capacity. However, at some
elevated flow level, the aerated lagoons would limit the treatment capacity of the overall
treatment system. Also regulatory standards may preclude sustained loads associated with
a flow rate of 1.8 MGD, particularly given the fact that the non-degradation based load
limits were calculated using a flow of 1.25 MGD. Note that the non-degradation
regulatory standards apply to effluent loads. Anticipated influent loads must be
considered for planning purposes with the understanding that regulatory standards will
limit effluent loads thereby requiring additional levels of treatment and pollutant removal.

Year 2035 Design Loading — The following table, extracted from the previous chapter,
indicates the projected hydraulic and organic loading for the wastewater treatment facility
for the design year of 2035. This data will be used to evaluate existing facilities as well as
proposed improvements that may be required for the future.
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DESIGN CRITERIA

Table 3.2 CITY OF WHITEFISH WASTEWATER IMPROVEMENTS

Planning Area
Connected Pop.

Qavg

Qwet weather (6 month period)
Q Max Day

AVG BOD (Ibs/day)
MAX BOD

TSS (Ibs/day)

Ammonia (Ibs/day) 25.03
mg/l Avg Conc.

Total P (Ibs/day) 6.0 mg/l
Avg Conc.

TKN Avg 41.4 mg/l
Alkalinity 265.6 mg/I

Avg Influent Temp

2013 2015 2020 2025
11,230 11,661 12,812 14,076
7,736 8,033 8,826 9,697
0.996 1.034 1.136 1.248
1.195 1.241 1.363 1.498
4.266 4.342 4.355
2467.8 25625 28154  3093.3
3289.6 34158 3753.0 41234
1980.4  2056.4  2259.4  2482.4
208.9 216.9 238.3 261.8
49.83 51.74 56.85 62.46

Dec Jan Feb Mar

9.5 8.8 8.1 8.2

2035
16,992
11,705

1.507

1.808
4.530
3734.0
4977.4
2996.5

316.0

75.40

9.2

3.4 Unit Process Evaluation

3.4.1 General

This section of the PER provides a detailed process by process analysis of the existing
wastewater treatment facilities from the plant’s pretreatment facilities , main lift station,
through the treatment plant to the effluent discharge structure located in the Whitefish
River. Sidestream processes will also be evaluated. The basis for the information
presented below is drawn from the prior engineering reports prepared by the consultant,
site visits and interviews with the staff of the Public Works Department.

3.4.2 Lift Pumps and Pretreatment

Pretreatment - A new screening building was installed in the 2008-09 facilities upgrade,
located on the northwest corner of the plant site. An Andritz Aqua-Screen Model
600x520x6 perforated plate screen with 6 mm openings (.25 inch) was installed,
including a washer-compactor unit to handle removed screenings. The screen was located
in a one room block building which includes an air collection system which draws air
from the building and pumps it up to a biofilter located on the hilltop just east of the
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screen facility. Odors have not been a problem with the screening facility and the biofilter
has not been used. The solids are then dewatered to a dryness suitable for disposal at a
sanitary landfill, equivalent to the Paint Filter Test level of dryness (no free water).
Screened material is removed to the landfill generally once per week. Screened solids are
produced at a rate of about 3.5 to 6.0 cubic feet per day, generally increasing
proportionately with flow volume. Flow to the screen building comes primarily from a
30” gravity line that flows along the Whitefish River southerly to the structure.
Additionally, a forcemain from the River Lakes area was diverted from the lagoons to the
screen building in 2015 to insure that all wastewater going to the plant has been screened.

A channel parallels the perforated screen installation where a manually cleaned bar
screen is located. As needed, a second mechanical screen could be located in this
channel. The discharge from the screen facility flows by gravity to the main pump station
where it is pumped to the first cell of the treatment lagoons. A 3,000 gallon sump was
constructed within the screen building

adjacent to the gravity main flowing to the
pump station. This sump was installed to
allow use of a trash pump to pump around the
main pump station into a connection port
installed on the forcemain. Previous to
installation of this bypass system, there was
no means to isolate the pump station for
maintenance or repair.

& N Identified Deficiencies — There are no
Headworks Screen, Washer & Compactor = apparent deficiencies in the operation or

= performance of the screening facility. The
system is rated for an average design flow of 1.0 MGD with a peak flow of 6.0 MGD.
While peak flows have not reached 6.0 MGD in recent years, the system has experienced
sustained peak flow events in excess of 1.0 MGD with no reduction in performance.
Depending on the success of infiltration and inflow mitigation efforts, a reduction in peak
flow events can be anticipated. Review of the system with the manufacturer of the
perforated plate screen indicated that it was their belief that the system should function
well within the anticipated design average daily and peak flows. A second screen can be
installed in the future in the bypass channel.

Main Plant Lift Station- This lift station, constructed in 1987, pumps all of the City’s
wastewater into the treatment system. The lift station is located approximately 1,700’
north of the lagoon inlet structure, along the east bank of the Whitefish River. A 30” RCP
concrete pipe flows into the lift station from the screening building whereas the pumps
discharge into a 16” force main, which directs flow into the lagoon system. The pump
station has three 60-hp suction lift pumps with the original 1987 installation using Crown
pumps. These have since been replaced by Gorman-Rupp Model T10A60-B 10” x 10”
self-priming pumping units. The measured outputs (2005) of these pumps are as follows:

Pump #1 - 2500 gpm  Pump #2 - 2500 gpm  Pump #3 - 2500 gpm
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Annual high flow events due to intense rains and/or rapid snowmelt have resulted in the
need to operate two pumps in parallel, with the third pump as a backup. The current
pumping arrangement appears to provide adequate redundancy, prowsmn of handllng
peak flow with one pump on standby. T o
Maximum daily flow during the period
2010 through 2015 was 4.029 MGD or
2800 gpm. With the City’s ongoing
efforts to reduce I/l in the system, peak
flows have generally been diminishing.

The Main Lift Station was constructed
with three levels including the wetwell
on the bottom, the middle level where
the pumping units are located and the
upper level which houses the controls
and emergency generator set. The main
30" gravity sewage line enters the
structure on the north side of the
building. Wetwell access is provided ‘
via a covered hatch located in the lower level of the structure which enters the wetwell
from the side. Due to the configuration of the wetwell, there is no safe access for
cleaning, maintenance and repair of the interior structure during operation and the pump
station would need to be bypassed to allow proper access. During the 2008-09 project, the
pump station was taken out of service and the wetwell cleaned and inspected. No major
concrete or metal corrosion was evident during the inspection and the facility was found
to be in relatively good shape, given the age. The 2008-09 upgrades to the main lift
station included removal of the old diesel generator and installation of a natural gas
generator located outside of the pump station building, within a block enclosure for sound
attenuation. A new roof for the lift station was included under the last project. Paving of
the road to the lift station to facilitate year round access to the existing and new facilities
was also constructed.

Main Lift Station Wet Well

Identified Deficiencies — Plant staff have indicated that, given the age of much of the
equipment in the pump station, partial renovation of pumping equipment, valves,
electrical components, drives and controls is warranted. While almost 30 years old, the
building’s structural components should have useful life remaining.

3.4.3 Secondary and Advanced Treatment System

General Description - The existing wastewater treatment facilities consist of 3 aerated
lagoon cells for biological treatment with the discharge from the lagoon system flowing
to a flocculating clarifier where alum and polymers are added to precipitate phosphorus.
A curtain was installed in Cell #1 to simulate division of the large lagoon cell into two
cells, improve process treatment kinetics and performance. The lagoon system is a
partially-mixed aerated lagoon with supplemental air provided to support the biological
processes through the use of submerged fine bubble diffusers. Sufficient mixing energy is
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provided to disperse oxygen in the upper part of the lagoon as needed to support aerobic
and facultative microorganisms. Solids enter the lagoon system through the deposition of
settleable solids which are a component of the raw wastewater or through the settling of
biomass which grows in the lagoon system. Previously, settled solids from the
flocculating clarifier were returned to the lagoon system but this practice has been
discontinued. A major upgrade to the lagoon system was completed in 2003 where sludge
was removed from the first treatment cell, the aeration system replaced, improvements
made to the lagoon influent structure and a new control system added to the main lift
station located on site. The entire site was fenced with a secure chainlink fence. These
improvements allow the effective treatment capacity of the lagoon system to exceed 1.25
MGD, approaching the greater capacity of the flocculating clarifier. The 2008-09 plant
improvements included a second flocculating clarifier complete with an independent
chemical feed system. An auxiliary generator was installed to insure reliable power is
available for the phosphorous removal facilities. No improvements to the lagoon system
were made during the last plant upgrade in 2008.

Influent Structures - Flow is pumped to the lagoon system, entering through a concrete
discharge structure modified in 2003. A meter manhole was placed just ahead of the inlet
structure where a magnetic flow meter measures influent flows to the lagoon. The flow
transmitter is located in the blower building and a SCADA system allows flow data to be
monitored on the computer located in the control building. A new bypass was installed to
bypass flows around the influent structure to Cell #2. An older bypass line exists whereby
flow can be diverted at the inlet structure to Cell #2, if necessary. The influent structure
was constructed by modifying the original structure. Due to the difficulties in draining
the existing lagoon to work on the influent structure, the underwater discharge ramp of
the original system was left in place. The connection of the discharge ramp (or splash
pad) to the portion of the concrete structure located on top of the dike is cracked and
could potentially break off and slide into the bottom of the lagoon system.

Aerated Lagoon System — Tapered aeration is provided to the three lagoon cells through
a submerged aeration system which discharges air at the bottom of the cell to submerged
fine bubble diffusers. Air is supplied with three 60-hp Suterbuilt positive displacement
blowers located in a separate blower building; each blower capable of provided 1210
scfm of air at 7.5 PSI. The aeration system utilizes new ductile iron piping with 10” air
header to Cell #1 and 8” header to Cells #2 and #3. Valved 6” and 4” floating PE laterals
provide air to the submerged diffuser units. Fine bubble Parkson Biolac Membrane
Biofuser diffusers are used to disperse air to the lagoon contents. The number of diffuser
units is as follows:

Cell #1 56 units Cell #2 24 units Cell #3 20 units

The variable speed drives allow the blowers to be turned down to better match oxygen
demands. The system has been functioning well with the use of two blowers running at a
reduced speed, requiring approximately 45 to 55 horsepower which is significantly less
power than the previous aeration system required. Additionally, an air flow meter
monitors air flow in the primary air header and this information can be used to control the
blowers to optimize aeration. Noise attenuation materials were installed in the blower
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room during the 2003 project to reduce ambient noise
levels. When operating, a harmonic oscillation of air
passing through the blower intake filters has created a
noise outside of the blower building that has led to
complaints from nearby neighbors.

The lagoon piping allows for parallel and series
operation as well as cell bypassing, if needed.
Additionally, piping modifications were made in
November of 1996 to allow the passage and/or retention
of flows that exceed the design capacity of the existing
piping, primarily the line feeding the flocculating
clarifier. High flows, typically during storm events, can
be diverted from the lagoon system into an existing
phase isolation pond where it can be fed back into the
raw sewage lift station. From this point, the stored flow
will be returned for processing at the head end of the
' i lagoon system. The 2008 project added additional
hydraullc and treatment capaC|ty in the advanced treatment system to handle flows
greater than 1.8 MGD for limited periods, such as during the high flow events. It is
estimated that about 2.88 MGD can now pass through the treatment system without
diversion to the overflow ponds. It should be noted that a partial blockage has occurred in
the hydraulic transfer structure between Cell #1 and Cell #2. Staff has attempted to
eliminate the blockage with limited success.

Diffuser Problems — Since installation, the membrane diffusers have had ongoing
problems with accumulation of rags on the diffuser units, allowing entrapment of air
which then floats the diffuser to the water surface of the lagoon. The floating diffuser,
without the water pressure head against the diffuser membrane, allows excess discharge
of air. The plant operators have isolated banks of diffusers that have rag accumulation
until the material could be removed. Removal requires accessing the diffuser with a
floating platform and manually cleaning off the rags, generally a cumbersome and messy
job. To address the problem, the perforated screen was installed in 2008 to remove the
rags. This 2008 screening facility accepted flow from all of the City’s users except an
area south of the treatment plant (River Lakes) that pumped directly into the lagoons via
a separate forcemain. This area serves a hospital and retirement homes and could be
discharging a disproportionate amount of paper and cloth products that will eventually
become rags. To address this problem, the River Lakes forcemain was diverted from the
lagoon influent structure to the perforated screen facility in a project that was completed
in 2015. While all of the incoming flow is now being screened, the residual
accumulation of rags will continue to cause problems until the material is removed or
breaks down. The malfunctioning aeration equipment limits the ability of the system to
provide sufficient air for the biological demands of the system.
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The membranes on the diffuser units have a 5 to 7 year estimated design life. Given their
installation in 2003, the membranes should be replaced. This also requires use of the
barge to pull each diffuser, disassembly and membrane replacement.

Performance — Since the upgrade of the lagoon aeration system in 2003, the
performance of the system has improved and positive dissolved oxygen levels have
generally been maintained. BODs and TSS removal in the lagoon system plus polishing
with the flocculating clarifier has been very good with only one excursion noted for the
period from 2010 through 2015. Periodic odors have occurred, primarily in the spring
during turnover. The lagoons are not effective for converting ammonia to nitrates.

Process Limitations — The existing lagoon system including earthwork, liner, discharge
structures and piping which are 34 years old, are near the end of the typical design life for
these components. Erosion of the riprap protecting the lagoon liner is becoming evident
along the water line in the cells. The liner used in the lagoon would not meet current
DEQ standards. The lagoons are not capable of meeting anticipated effluent standards for
ammonia and nitrogen. The existing lagoon system cannot consistently remove ammonia
on a year-round basis. The partially mixed aerated lagoon system, while effective for
meeting secondary treatment standards, is limited in capability for provision of treatment
performance considered as “advanced”. Advanced treatment might include nutrient
removal, reduction of ammonia and polishing of effluent BODs or TSS concentrations
below 20 mg/Il. The aerated lagoon, with hydraulic detention times in the range of 30 to
40 days, experiences significant temperature losses in the winter time which reduce the
performance of the biological processes. The nitrification process whereby ammonia is
converted to nitrate nitrogen is typically present in aerated lagoons in the warmer months
but will be lost in the wintertime. Nitrifying microorganisms, nitrosomonas and
nitrobacter, are very sensitive to temperature and as the ambient heat is lost in an aerated
lagoon system during Montana winters, these bacteria effectively cease to function. The
inability to settle, recycle and concentrate solids in an aerated lagoon also limits the
performance of the system, particularly in creating an environment which will support
biological nitrogen or phosphorous removal. Longer detention times in aerated lagoons
also encourage the growth of algae which can add to BODs and TSS effluent
concentrations. The Whitefish lagoon system, in combination with the flocculating
clarifier, has consistently produced high quality effluent generally much better than
“typical” lagoon effluent. Additionally, limited available oxygen in the lagoon system
may reduce the rate of nitrification in the lagoon system. The following Figure 3.2 shows
the performance of the lagoon system in converting ammonia to nitrate over the last six
years, with the current ammonia limit in the discharge permit noted. The graph
demonstrates that ammonia removal is only achieved now in the plant during the summer
months when water temperature favorably supports nitrifying bacteria.
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Advanced Treatment -After receiving secondary treatment in the lagoon system, the
wastewater is discharged to one of two flocculating clarifiers where alum and polymers
are added to precipitate phosphorus. The older clarifier, not presently in service, is a
covered 65’ diameter Westech concrete circular clarifier, 12° sidewall depth with a
volume of 318,000 gallons. The process is covered with an aluminum dome to allow for
good performance during cold weather, without freezing. Design overflow rates at 1.8
MGD are 540 gallons per day per square foot. The process was installed in 1987 and
included solids handling facilities and a control building. Alum and polymers are added
to the effluent stream from the aerated lagoons by injection of the chemicals into a 12”
flash mixer, prior to discharge to the flocculating clarifier. Typically, 200 to 250 mg/I
alum is added to the flow stream, significantly greater than stoichiometric amounts.
While the center well of the clarifier was designed to promote flocculation, the influent
piping to the structure, just downstream of the flash mixer, may be detrimental to the
formation of good floc structure. High velocities in the piping exceed recommended
values and the turbulence may be shearing the floc.

A second redundant flocculating clarifier was constructed in 2008-09. This clarifier is
rated for 2.3 MGD, is 75’ in diameter and is 14’ in depth. Similar to the existing clarifier,
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the new unit is covered with an aluminum dome. New chemical mixing and pumping
equipment were included in the new clarifier project including a mechanical mixer rather
than a static mixer. The new mixing equipment should allow more efficient use of alum,
presuming better mixing. The alum and polymer feed pumps will be set up to be flow
paced under the current project. The operators have been working to reduce alum usage
and have been able to get successful phosphorous removal with alum dosages under 200
mg/l, except in cold weather where reduced water temperatures appears to inhibit the
settling process.

Originally, the solids from the flocculating clarifier were to be dewatered through the use
of a belt filter press located in the control building. The dewatered sludge would be land
applied or hauled to a local compost facility. The unique biological-chemical sludge did
not dewater well on the belt filter press, particularly in the winter. The poor dewatering
characteristics of the sludge resulted in the need to rely on the return of alum sludge to
the lagoon cells as an interim measure to maintain treatment performance. This practice
resulted in a large build-up of sludge in the first aerated lagoon cell.

In 1998, improvements were made to allow the year-round pumping capability of alum
sludge drawn from the flocculating clarifier (or storage) directly to augmented sand
drying beds, located on site. This improvement has been successful in providing a
reliable system for disposal and dewatering of the alum sludge. A sludge storage basin
was located within the control building to store sludge if severe weather limits use of the
drying beds. The belt filter press was removed. Solids from the new clarifier are
periodically wasted to the sludge drying beds.

Performance- The flocculating clarifier has been very effective in removal of
phosphorus from the effluent stream and the plant has shown consistent permit
compliance. Prior to the 2003 plant upgrade, the effluent quality from the aerated lagoons
was generally poor in terms of BODs and TSS concentrations, in excess of the discharge
permit. The flocculating clarifier is very effective in polishing the effluent from the
secondary system, allowing compliance with the BODs and TSS limits of the discharge
permit. Effluent quality is assessed through samples which are collected from the outfall
line that conveys treated effluent from the wastewater plant to the Whitefish River.

Process Limitations- With the duplicate clarifier and chemical feed equipment, the plant
has significant capacity to treat flows with the addition of chemicals and clarification.
Estimated physical treatment capacity up to 4 MGD should be possible for short periods
although at some sustained flow condition above 1.8 MGD, the performance of the
lagoon system will deteriorate, shifting more load to the flocculating clarifier system.
The hydraulic capacity of the newer clarifier is 2.3 MGD. While the flocculating
clarifiers have been proven to be effective for polishing the effluent BODs and TSS as
well as precipitation of phosphorous, the unit process provides little benefit for removal
of nitrogen and ammonia.
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3.4.4 Disinfection

The Whitefish treatment facility had what was considered to be temporary disinfection
facilities installed in the main control building in 2011 utilizing sodium hypochlorite and
sodium biosulfite for dechlorination. The equipment was considered to be temporary in
the sense that a new treatment plant was anticipated for the future and permanent
disinfection equipment would be a component of that project. Prior planning work
recommended the use of ultraviolet disinfection equipment for the purpose of providing a
long-term means of effluent disinfection.

At present, the chlorine solution is injected into the transfer line flowing from the
lagoons into the flocculating clarifier, just ahead of the flow meter and chemical mixing
equipment located on this conduit. The hydraulic residence time in the clarifier provides
the contact time needed for the disinfection process. It was noted that the injection quill
for the chlorine injection has created hydraulic anomalies which impact the flow meter
located immediately downstream of the injection point. This flow meter is used for flow
paced equipment such as the chemical feed pumps and the lack of stable flow
measurement has adversely impacted this function. The City has been using an oxidation
reduction potential (ORP) meter to assist with control of the chlorine disinfection
system. ORP is an indicator of the ability of a solution to oxidize and is directly related
to the concentration of the oxidizing agent, in this case free and combined chlorine. The
city has had mixed success with chlorine effectiveness treating their effluent and
purchased an ORP meter to help fine tune and optimize the disinfection process. The
ORP of the effluent entering and leaving the clarifier is very low, < 300 millivolts and
generally around 200-230 millivolts. Based on discussion with the plant operators, they
had been utilizing about 7-9.5 gallons of sodium hypochlorite solution per 1 MGD of
flow. Based on a 12.5% solution, this equates to a chlorine dosage of about 1.1 mg/I
applied to the discharge from the aerated lagoon system tothe flocculating clarifier,
which is a low dosage rate. It was suggested that an increase in chlorine dosage may help
get more reliable results in bacterial kill and allow for a better use of the ORP
equipment. Peristaltic pumps (Thermo Scientific) are used to pump the chlorine solution
from the solution tanks to the injection point.

Sodium biosulfite is pumped using Milton Roy positive displacement pumps, drawing
solution from the solution tanks and discharging into a manhole downstream of the
clarifier discharge. Staff checks chlorine levels in the next manhole downstream to
monitor effectiveness of the dechlorination agent.

The current discharge permit also requires that E.Coli concentrations are reduced to 630
cfu/100ml for the average monthly limit and 1,260 for the maximum daily limit during
the winter and 126 cfu/100ml for the average monthly limit and 252 for the maximum
daily limit during the summer. Summer is April 1 through October 31. The previous
permit required that these limits be met by Julyl, 2011. An analysis of the data since
July 1, 2011 indicates that 15 excursions from the more restrictive standards have
occurred and more can be anticipated in the future. As detention times in the lagoons
decrease with additional flow and waste concentrations increase with 1/l reduction, an

increase in bacteria concentrations can be anticipated. Any changes in the secondary
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treatment process, such as a mechanical treatment plant, would impact bacteria
concentrations, likely increasing the numbers that pass through the system. For these
reasons, planning for construction of new disinfection facilities will be included in this
planning document.

Process Limitations- The disinfection system was installed as a temporary system until
the plant was upgraded and as such, should be replaced. Equipment should be reused
were feasible.

Effluent Diffuser - Effluent from the plant is discharged to the Whitefish River via an 18
foot long - 12" diameter cast iron pipe installed along the bottom of the waterway,
spanning just over Y5 of the width of the stream. The diffuser has 1% holes placed on
alternating sides of the pipe, 90° off vertical, on 12” centers. The City staff has
occasionally blown out the diffuser to reduce solids accumulation. The diffuser has been
beneficial when calculating effluent standards in the discharge permit in that DEQ has
acknowledged benefit of a diffuser in promoting good mixing through the entire width of
the river.

3.4.5 Solids Handling

The Whitefish wastewater treatment facility presents a unique combination of an aerated
lagoon system plus a flocculating clarifier, a collection of treatment processes not
commonly used together. The generation of solids in the overall treatment system
consists of incoming biological and inert solids, growth of biomass in the lagoons and the
chemical-biological sludge that precipitates out of the flocculating clarifier. Sludge which
IS generated in the lagoon system is either stored on the bottom of the aerated cells or
removed via suspended solids in the effluent. The sludge stored in the cells must
eventually be removed. The removal of the large accumulation of biological and
chemical sludge from the first aerated lagoon cell was a major component of the 2003
upgrade project. An estimated volume of 11 to 13 million gallons of sludge slurry was
pumped from the cell and deposited in a sludge drying bed, constructed on site. Sludge
was not removed from Cell #2 or #3 during the project. The need for future sludge
removal can be anticipated in a 10 to 20 year time frame or during a project upgrade.
Typically the removal of sludge from a lagoon system occurs in combination with other
needed improvements, such as a major upgrade to the system.

Effluent from the lagoon system flows through the flocculating clarifier where alum and
polymers are added to promote phosphorus removal. The chemicals aid in the
coagulation of particles in the clarifier, helping to remove dissolved and suspended
constituents. The solids stream from the flocculating clarifier is pumped to sand drying
beds and retained in place. The liquid volume in 2004 was 1.29 million gallons with an
average solids concentration of 2.3%. Sludge production in 2004 was 124.8 dry tons per
year. The projected production in 2016 is estimated at 1.66 million gallons per year or
about 160 tons on a dry weight basis. The sludge has not been analyzed recently for
metals or pathogens. The sludge appears to dewater very well on the drying beds, leaving
a dry and fine grained granulated material as the end product. Each of the three beds has
an under drain which collects water which filters through the bed. The filtrate is returned
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to the raw sewage pump station which pumps the liquid back through the treatment
system. Some “musty” odors occur during pumping to the beds which dissipate quickly.

Given the rate of accumulation on the drying beds, removal of dried solids will not be
required for several years to come. The drying beds were designed to function year
round. Solids can be retained within the flocculating clarifier for several days. Daily
wasting is not needed in the manner required in a typical activated sludge system. The
accumulation of sludge to date in the drying beds is minimal based on visual observation,
estimated by City staff to be 6” to 1.0 at the most. The beds would appear to have
significant volume to hold additional solids at the current rate of sludge generation.
However, the City should strive to retain adequate space at the wastewater plant for
future solids handling/disposal needs.

The sludge which was removed from Cell #1 during the 2003 construction project was
left in the northernmost drying bed for long-term treatment. This bed could be reclaimed
for use as a drying bed with removal and disposal of the dried sludge. Sufficient area is
available nearby to allow for disposal. The accumulated solids could also be spread onsite
and incorporated into the soil at an agronomic application rate, depending on the amount
of nutrients and metals in the sludge. This sludge is similar in appearance to the sludge
coming from the flocculating clarifier.

Process Limitations — The solids handling system associated with the existing treatment
plant is functioning well and has ample capacity for additional sludge disposal, up to the
design capacity of the existing treatment system. Eventually the accumulated solids must
be removed from the system to maintain sufficient working volume in the beds to allow
for solids dewatering. Similarly the lagoon solids placed in the third cell should be
removed in the future to allow for additional capacity to handle waste solids from the
flocculating clarifier. As noted in the previous chapter, final disposal of accumulated
biosolids must be completed in accordance with the Federal Part 503 regulations. The
probable final point would likely be the local landfill. The existing solids handling system
will be considered for use with future plant improvements.

3.4.4 Summary of Wastewater Treatment Needs

The summary of needs identified in the evaluation of each unit process that is part of the
existing Whitefish wastewater plant includes the following:

1. In accordance with the Settlement Agreement between the City of Whitefish
and the MDEQ), the City must initiate and complete construction of facilities
to meet the standards of the recently issued discharge permit which include
new limits for ammonia, total nitrogen and aluminum. Without major
upgrades or replacement, the current secondary/advance treatment unit
processes cannot comply with the effluent standards in the discharge permit.

2. The existing pretreatment screen has sufficient capacity for future design
loads. Some treatment technologies may require fining screening.
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3. The existing main pump station should be upgraded with new pumps, valves,
controls, drives and electrical system improvements.

4. Disinfection facilities, currently installed on a temporary basis, should be
upgraded.

5. The existing solids drying beds can be a viable component in plans for
biosolids drying and disposal in the future. Accumulated solids should be
periodically removed and disposed of in accordance with the Federal Part
503 Biosolids disposal regulations.

3.5 Wastewater Collection System

This planning document is intended to focus on the Whitefish wastewater treatment plant.
Separate studies, as recent as 2014, have been completed evaluating the City’s
wastewater collection system and lift station. Consequently, only limited information on
the wastewater collection system is provided in this document, primarily for background.

3.5.1 Background

According to available documentation and City staff testimony, the City began collecting
sanitary wastewater around 1911. At that time, the City passed an ordinance (Ord. 82,
12-7-1911) which required that there be constructed two sewer systems, one system for
storm water runoff and one for sanitary sewage. The sanitary system that was
constructed utilized 8" diameter clay tile pipe to collect wastewater from area residents
and convey it to several large septic tanks located throughout town. Based on discussions
with Public Works staff that are knowledgeable in system history, the City likely
installed the early segments of sanitary sewer without the use of joint gasket material in
order to intercept and lower the groundwater table. The additional clear water was also
thought to be a benefit by enhancing solids flushing velocities. Closed circuit television
(CCTV) inspection of some older portions of sanitary sewer indicates that either the
gasket material is deteriorated or was never installed. Once the wastewater and
groundwater was collected, it was directed to large concrete septic tanks for primary
treatment and then discharged to drainfields on the banks of the Whitefish River. It is
likely that these systems were hydrologically connected to the river itself.

In 1962, the City constructed the first centralized treatment system located at the current
wastewater treatment plant site. Along with this treatment lagoon system, the City also
constructed a 12" diameter interceptor along the northeast bank of the river to collect
wastewater from the various cluster systems in town. At this point, the septic tanks and
drainfields were abandoned in place. The collection system continued to grow with the
community by extending clay pipe sewer mains into developing areas and upsizing
existing interceptors to handle the added demand. In 1973, the City allowed the use of
PVC pipe for sanitary sewer extensions and largely discontinued the use of clay pipe.
However, over 12 miles of the original vitrified clay pipe system is still in use today.
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The present-day wastewater collection system in Whitefish consists of approximately
45.7 miles of conventional gravity sewer mains, 16 raw wastewater lift stations and
forcemains of various capacity, a series of 13 grinder pumps installations serving from 1
to 20 residences each and, four septic tank effluent pump or “STEP” systems serving
individual areas on the east and west shores of Whitefish Lake. Due to historic and
ongoing problems with maintenance and access, the City has dis-allowed the installation
of any more of these grinder pump and STEP systems. The collection system delivers
raw wastewater to the main sewage lift station and then on to the aerated lagoon
treatment system with chemical phosphorous removal for discharge to the Whitefish
River. Each of the collection system components was evaluated with respect to condition
and dependability as well as capacity to handle existing and projected wastewater flows.

3.5.2 Regulatory Issues

The City has been required to address problems associated with sewer overflows, leading
to enforcement activity put forth by the DEQ, as discussed in more detail in Chapter 2.
These actions have led to a series of sewer system evaluations followed by construction
projects. These projects have resulted in an investment of millions of dollars into the
City’s collection system and lift stations. A portion of this work is described below.

3.5.3 Collection System Infiltration and Inflow (&) Investigations

In 1999, the City continued its efforts to improve its wastewater system by completing
the Infiltration and Inflow Investigation for the City of Whitefish. This document
identified significant problems with specific portions of the City’s sewage collection
system including: direct inflow through numerous roof drains and catch basins, and
significant infiltration.

In January 2006, the City completed a follow-up study of clear water inputs into the
collection system titled City of Whitefish — Sanitary Sewer Infiltration Mitigation Study,
prepared by Anderson-Montgomery Consulting Engineers. A project that evolved from
this study included the rehabilitation of several downtown sanitary sewers that had
problems with excessive infiltration and inflow as well as poor structural integrity. CIP
liner was generally used for this project.

In April of 2014, the City prepared the Preliminary Engineering Report - 2014
Infiltration & Inflow Mitigation Project authored by Anderson-Montgomery. This report
considered work completed in 2012 to reduce I/l and made further assessment of needs.
Projects evolved which primarily looked at manhole work in known problem areas and
continuation of sewer rehabilitation or replacement in priority areas. A project, funded
with DNRC —RRGL and MDOC — TSEP grant funds with SRF loan funds is scheduled
for the summer of 2016 to further address sources of clearwater entering the collection
system.
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3.5.4 Gravity Collection System

Whitefish’s gravity sewer mains range in diameter from a minimum of 8" in the upper
reaches of each drainage basin, to a maximum of 30" for the main trunk line along the
east side of the Whitefish River. Total length of gravity collection sewer in Whitefish is
approximately 45.7 miles with the following lengths for each diameter of pipe:

Pipe Diameter (in.)  Total Length (ft.) (miles) %-age of total system
30" 2,714 0.51 1.1%
27" 3,129 0.59 1.3%
18" 9,029 1.71 3.7%
15" 4,497 0.85 1.9%
12" 15,795 2.99 6.5%
10" 22,674 4.29 9.4%
8" 181,656 34.40 75.3%
6" 1,550 0.29 0.6%
4" 185 0.04 0.1%
TOTAL 241,229 lineal feet

For the purposes of comparison between collection systems and federal guidelines for
infiltration and inflow, it is typical practice to determine the total “inch-diameter-miles”
of pipeline in the entire collection system. Using figures from the table immediately
above, a total of 431 inch-diameter-miles of pipe can be derived. This is done by
summating the products of all the various pipe diameters and their corresponding length
in miles.

Materials of construction include clay tile in the older parts of town. Polyvinyl Chloride
(PVC), cast iron and concrete have been used in more recent construction, and there is
also some asbestos cement pipe primarily used for the larger diameter trunk lines and
main line leading to the Main Lift Station. Of the estimated 45.7 total miles of pipe in the
Whitefish system, the following list shows the estimated pipe lengths of each type of
material.

Pipe Material Total Length (ft.) Percentage of total system
Clay tile 63,800 26%
PVC 172,453 71%
Cast Iron 220 <1%
Concrete 2929 1%
Asb. Cement 1,945 1%

As noted by the list, a significant amount of the gravity collection system is made up of
vitrified clay pipe which was installed during construction of the original collection and
discharge system in the early 1900’s. Vitrified clay was the standard sewage piping
material used until the early 1970°s when PVC pipe began to be widely used. The clay
pipe segments used in Whitefish’s system are a nominal length of 3 feet including the
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bell, resulting in a pipe joint every 2.7 feet. This means the average block of clay pipe
has over 140 joints. The total number of clay pipe joints in the Whitefish system is
estimated at over 23,600. Clay pipe joint gasket material (if utilized) was typically a wax
or petroleum-based mastic compound with adhesive and water sealing characteristics.
With the average age of the clay pipe in Whitefish of approximately 60 years and the
harsh environment, any joint sealing material that may have been used has likely
experienced significant deterioration. This is evident from the television inspections that
the City has conducted on approximately 23,000 lineal feet of clay pipe within the system
(1998 through 2005). Some of the most pressing problems are: numerous crushed and
collapsed sections, circumferential and longitudinal cracks, alignment and grade
problems, root intrusions, infiltration and manhole defects. These problems are not
uncommon in collections systems that are approaching 100 years of age.

Some of the newer sections of Whitefish’s collection system also exhibit problems
including offset joints, sags, infiltration and numerous protruding taps. These are
typically from poor installation practices, inadequate bedding or possibly ground
movement. There are several sewage collection systems in the northern part of the City
(Cedar Estates, Mountain View, Sun Crest, Crestwood and Mountain Harbor) as well as
numerous points in the Riverside development directly south and across the river from
the wastewater plant, that exhibited significant infiltration through pipe joints, service
taps and manholes. Once the sewer infrastructure is installed in new developments and is
accepted by the City, it is very difficult to address defects and 1&1 issues. To preclude
the acceptance of sub-standard sewer infrastructure, it is recommended that the City
provide for vigorous inspection of construction as well as post-construction CCTV
inspection of the piping and manholes to insure system integrity.

The main 30” outfall to the wastewater plant is located primarily along the banks of the
Whitefish River. Access to this line is difficult and some sections of the line have been
affected by unstable slope conditions, causing some movement of the outfall line. A trail
has been proposed that will follow much of the outfall line. The City should make sure
that this trail can be used for vehicular access to the outfall to allow for needed
maintenance. Slope stability should be evaluated also when the trail is constructed to
limit any further settlement problems. The City should pursue the acquisition of
easements to access this sewer interceptor along its entire length for the purposes of
maintenance and repair.

3.5.5 Lift Stations

The City of Whitefish has 20 raw wastewater lift stations, 71 individual and two
centralized septic-tank-effluent-pump (STEP) or grinder pump stations and 73,136 lineal
feet of forcemain ranging from 1%" to 16". Other than the lift station on the plant site,
the lift stations on the collection system were not evaluated in this planning document
and more information is available with earlier planning work as referenced earlier within
this section.
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Chapter 4 Wastewater System Needs,

Alternative Analysis and Recommendations

4.1

4.2

Introduction

This chapter will identify feasible capital improvement projects to address Whitefish’s
wastewater system needs, provide preliminary cost estimates with descriptive drawings
and recommend a prioritization strategy for those projects.

4.1 Public Health and Environmental Need of the Whitefish Treatment
System

The Whitefish wastewater plant has satisfied the conditions of the previous wastewater
discharge permits but is not able to comply with the conditions of the new permit.

The ammonia standards included in the discharge permit are written to prevent toxicity to
aquatic organisms in the Whitefish River. Indirectly, preventing toxicity in the river and
the associated issues is of benefit to the health and welfare of the public as a whole
particularly given the importance of water quality in the Flathead Basin. Additionally, the
City must comply with numeric nutrient standards for total nitrogen and total
phosphorous. While compliance with the phosphorous standards has been provided, the
existing plant cannot meet the new standards for total nitrogen. The City of Whitefish and
the Montana Department of Environmental Quality have agreed to implement
improvements to the City’s wastewater treatment plant as set forth in an Administrative
Order on Consent (AOC), discussed in more detail in Chapter 2.

Failure to comply with the MPDES discharge permit or conditions established in the
AOC will result in enforcement action by the DEQ, likely including monetary fines

Summary of Wastewater Treatment Plant Needs

The information below summarizes the identified needs for improvements to the
Whitefish wastewater treatment facility, including the main lift station located at the
treatment plant. The summary of needs identified in the evaluation of each unit process
that is part of the existing Whitefish wastewater plant includes the following:

1. In accordance with the Administrative Order on Consent WQ-11-21 (AOC)
between the City of Whitefish and the MDEQ), the City must initiate and
complete construction of facilities to meet the standards of the recently issued
discharge permit which include new limits for ammonia, total nitrogen and
aluminum. Without major upgrades or replacement, the current
secondary/advance treatment unit processes cannot comply with the effluent
standards in the discharge permit.
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2. The existing pretreatment screen has sufficient capacity for future design
loads. Some treatment technologies may require fine screening which would
require a retrofit of the screen facility.

3. The existing main pump station should be upgraded with new pumps, valves,
controls, drives and electrical system improvements.

4. Disinfection facilities, currently installed on a temporary basis, should be
upgraded.

5. The existing solids drying beds can be a viable component in plans for
biosolids drying and disposal in the future. Accumulated solids should be
periodically removed and disposed of in accordance with the Federal Part
503 Biosolids disposal regulations.

6. Issues with odors and noise associated with the existing system should be
addressed when considering new treatment technologies.

The following analysis of major unit process summarizes deficiencies and identifies
alternatives that will be evaluated. More detail on the unit processes was provided
previously in Chapter 3.

4.2.1 Pretreatment and Pump Station

The existing pretreatment screening and dewatering facility are located on the northwest
corner of the plant site and receive all of the community’s wastewater. The main lift
station is located just south of the pretreatment building, immediately adjacent to the
banks of the Whitefish River. The pretreatment facility is relatively new and will
function adequately with other improvements that will be evaluated for upgrading the
Whitefish treatment system. The main lift station will require improvements including
replacement of pumps, valves and controls. These improvements will be a common
component of all treatment alternatives that will be considered.

4.2.2 Aerated Lagoons

The existing 3-cell aerated lagoon system cannot meet the permit requirements for
reduction of ammonia and total nitrogen. The existing lagoons are over 30 years old, are
near the end of their useful life and do not meet current design standards. The option of
continued use of the aerated lagoons for meeting the current and anticipated permit
standards is not viable. Options to upgrade the system will be considered including
advanced lagoon systems, oxidation ditch, sequencing batch reactor (SBR), membrane
bioreactor (MBR) and a lagoon upgrade option that would remove ammonia but not total
nitrogen. This last option would require an individual variance from the nutrient
standards as described in Base Numeric Nutrient Standards Implementation Guidance,
July 2014. These options will be developed and screened with the intent of eliminating
those options not considered to be viable for detailed analysis.
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4.2.3 Flocculating Clarifiers

These unit processes have been effective in reducing phosphorous levels in the effluent
below the standard of 1.0 mg/l. The largest clarifier, built in 2008, is presently on line
whereas the older clarifier would require renovation of the scraper and drive to use
effectively. Both structures have inherent value and remaining useful life. The new
clarifier was equipped with piping which was stubbed out past the foundation for the
purpose of recycling mixed liquor, allowing conversion of the clarifier to a conventional
secondary clarifier with return or wasting of activated sludge. In development of
alternatives, these structures will be considered for use as secondary clarifiers,
flocculating clarifiers, equalization basins or solids storage and stabilization.

4.2.4 Disinfection

Prior planning work completed in the 2008 Whitefish Wastewater System PER regarding
installation of disinfection facilities recommended construction of a new ultraviolet
disinfection system to enable compliance with new bacterial standards that was included
in the previous MPDES discharge permit. As proposed, this system included a new
building housing the disinfection facilities, located on the west side of the treatment plant
grounds located along the outfall line to the river. This type of disinfection was
previously selected due to costs and operational concerns regarding the safety of a
chlorine disinfection process. UV disinfection works effectively on high quality effluent
and allows use of a simple flow through channel rather than a much large contact basin as
required for a chlorine-based system.
The City in 2012 elected to install
temporary disinfection facilities with
the thought that the new treatment
system, when selected, may uniquely
impact the design of UV system
designed for a 20 year planning period.
Additionally, chlorination equipment
used in the temporary facilities could be
“repurposed” in the new treatment
plant, possibly for process control of
adverse foaming or sludge bulking
conditions.

UV disinfection unit processes will be included as a common component used in
conjunction with the new treatment facilities.

4.2.5 Solids Handling

The existing solids handling system utilizing multiple biosolids dewatering beds is
functioning well and has ample capacity for additional sludge disposal up to the design
capacity of the existing treatment system. Eventually the accumulated solids must be
removed from the system to maintain sufficient working volume in the beds to allow for
solids dewatering. In the future, the lagoon solids previously placed in the third drying
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bed in 2004 should be removed to allow for additional capacity for new treatment
facilities. Changes in the wastewater system to an activated sludge system would likely
increase sludge production. Preliminary assessment of the sludge drying beds indicates
that they will readily accept the anticipated sludge production from a mechanical
wastewater treatment plant. More frequent removal of accumulated sludge would
increase the handling capacity of the drying beds. Sludge stabilization would be required
with an activated sludge treatment system. Decanting surface flow from the sludge
storage basin would allow the thickening of the retained sludge volume. Any future
designs utilizing the existing drying beds must be cognizant of odor potential.

The appropriate Biosolids Disposal General Permit, MTG-650059, was obtained from the
EPA on February 22, 2008 with the permit remaining in effect until October 19, 2012.
EPA has indicated that they no longer permit these types of disposal system and the rules
governing disposal are self-implementing. The existing sludge drying process will be
incorporated into treatment alternatives evaluated. The available methods for final
disposal of dried solids as they are removed from the drying beds will be evaluated.

Screening of Wastewater Treatment Plant Alternatives

4.3.1 General Approach

Several treatment alternatives will initially be considered to insure that the most viable,
cost-effective and environmentally sound options have been considered. The initial group
of alternatives will be screened to eliminate those options which do not merit further
evaluation. Lagoon-based options, similar to the existing plant, will be considered as will
mechanical plants based on utilization of concrete basins and more complex unit
processes. Screening these options for additional consideration or exclusion will be based
on the following criteria, applied in an objective manner:

o Capital and Operating Costs

e Mechanical and Operational Complexity

e Use of Proven Technology

e Future Expansion Capability

o Capacity to Remove Pollutants to Lower Levels
e Cold Weather Operation

e Odor Potential and Aesthetics

4.3.2 Advanced Lagoon Options

Advanced Lagoon Systems — Two lagoon based options were evaluated, with each
proposal capable of meeting the proposed effluent standards for Whitefish. Lagoon
treatment technologies are evolving with capabilities for ammonia and nutrient removal.
As these systems become more complex, they approach more traditional mechanical
plants in complexity. A third option was considered which would not have capability for
removal of nitrogen and would therefore require a variance from the regulatory standards.
The third option was developed to determine the financial benefit, if any, of obtaining a
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variance from the DEQ base numeric nutrient standards. These options are described as
follows:

LAGOON OPTION 1 - Parkson Biolac® Advanced Lagoon System

This alternative consists of a lagoon-based, quasi-activated sludge treatment system sized
to treat the City’s projected 2035 design average annual flowrate of 1.51 MGD and its
maximum daily flowrate of 4.53 MGD with grit removal, solids handling and effluent
disinfection. The system as proposed will remove ammonia down to permit limits and
provide biological nutrient removal. The Parkson's Biolac® Wastewater Treatment
System uses low-loaded activated sludge technology, moving aeration chains that
suspend submerged fine-bubble diffusers, and a simple basin construction. The Biolac
System features the BioFlex® Piping System and BioFuser® Aeration Units. The
moving aeration chains improve mixing efficiency. The Biolac System mixes the aeration
volumes associated with 30-70 day sludge age treatment. An aerobic selector basin and a
fermenter are included with this option to create favorable conditions for biological
removal of nutrients. The major treatment elements of the Biolac® Alternative include:

e Headworks — The existing screen system would be used, followed by upgraded
raw sewage pumping and grit removal. Influent vortex-type grit system is
proposed that will remove 90% of 200um and larger grit. The grit system will
wash and compact the material for auger-conveyance to a wheeled dumpster and
landfill disposal.

e Bio-P Basin — Preceding the Biolac® treatment basin, a 52' square by 15' deep
Bio-P basin will provide anaerobic selection of phosphorous-reducing microbes
that will condition the influent wastewater for enhanced phosphorous removal.

e Biolac® Treatment Cell — The principal treatment component will be a single-
basin, complete mix, quasi-activated sludge process using extended retention of
biological solids to create well-stabilized solids and provide nutrient removal
capability.

e Clarification — Secondary clarification will be accomplished through conversion
of both existing flocculating clarifiers to secondary clarifiers. The Parkson
company has an in basin clarifier which was considered but not selected due to
concerns with clarifier performance. Additionally, utilizing the existing clarifiers
provided a cost savings.

e Sludge Stabilization Basin — Sludge stabilization will be accomplished by
construction of a 100'x75" basin with a membrane liner and aeration diffusers.
The stabilized sludge will be discharged to the existing sludge drying beds.

e Fermenter Basin — A 100,000 gallon concrete tank will allow anaerobic
fermentation of WAS and provide short-chain volatile fatty acids (SCVFA’s)
necessary for denitrification. Use of a fermenter is a new concept with Biolac.

e Aeration Equipment — The existing blower building will be expanded to house
four new 100 HP blower assemblies for the Biolac® cell and three 150 HP
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blowers for the sludge stabilization basin. High efficiency blowers will be
utilized.

e UV Disinfection and Administration Building — A 4,000 ft* building will be
constructed to house an open-channel ultra-violet disinfection unit, effluent
magnetic flow meter, laboratory, auto-sampler, system controls and
administration facilities.

Biolac systems have been constructed in Montana and have been effective for removal of
ammonia, including good cold weather performance. The capability of the system to
remove total nitrogen and total phosphorus is through the addition of relatively new
technology in the fermenter and Bio-P cell, employing treatment technologies that have
been proven to be effective. This system is not covered to minimize heat loss. Capability
to optimize the operation to achieve lower pollutant levels is limited although filtration
could be added in the future. It should be noted that the existing aerated lagoons utilize
Parkson Biolac fine bubble aerators which have been problematic in regards to fouling
with rags. Good pretreatment should address this problem. Figure 4.1 provides a plan
view of this alternative.

Estimated construction costs are $15,914,650 and annual operating costs are
$642,400 with a net present worth of $23,512,010 utilizing a 4.0% present worth
factor. Appendix D provides detailed cost estimates for all treatment options.

LAGOON OPTION 2 - Environmental Dynamics International - Intermittently
Decanted Extended Aeration Lagoon

The Intermittently Decanted Extended Aeration Lagoon, or IDEAL, consists of an EDI
floating lateral aeration system with Magnum fine bubble diffusers, two chains of
BioReef BioCurtain, a static decanter with flow control valves, an overflow pipe with
Storm Mode™, process controls and a blower package. Two cells are provided for
process redundancy. The system has a hydraulic detention time of 2 days and an
estimated solids retention time of 50 days. The process, as originally presented, has no
active sludge management. The “front-of-plant treatment” in the IDEAL system provides
several benefits, as claimed by the manufacturer. First, the warmest water in the winter
is found in the first cell where the bulk of treatment occurs. By performing treatment in
the first cell the need for thermal covers is reduced. Second, by removing ammonia at the
front of the plant the system can utilize the influent carbon for denitrification, which
provides oxygen and alkalinity recovery. Lastly, because the sludge is retained in the
first cell there is no need to operate and maintain sludge return pumps. The existing larger
flocculating clarifier would be used with this system to provide further phosphorous
removal. The older clarifier would be converted to a flow equalization basin. The unit
processes for pretreatment and disinfection as proposed for the Biolac option would be
utilized with this alternative also. Figure 4.2 provides a plan view of this alternative.
Note that AMCE added capability to remove and waste or recycle sludge from the
system.
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While EDI aeration systems have been used in Montana, the IDEAL system is a
relatively new concept with limited operational experience throughout the US.

Estimated construction costs for this alternative are $ 12,477,180 and annual
operating costs are $ 525,250 with a net present worth of $18,778,770, utilizing a
4.0% present worth factor.

LAGOON OPTION 3 — Aerated Lagoon, No Total N Removal

This option utilizes conventional technology to implement a three cell lagoon system
which includes one complete mix cell followed by two partially mixed cells, with a
quiescent zone prior to discharge, as shown on Figure 4.3. The secondary effluent
passes through a nitrification cell to insure complete nitrification of ammonia, then flows
into the existing flocculating clarifier for removal of phosphorous. To promote ammonia
removal in cold weather, each cell will be covered to retain heat. Active sludge removal
is not provided in the system thereby the periodic pumping of solids from Cells 2 and 3
will be required every 10 years or so. The unit processes for pretreatment, disinfection
and pumping improvements as proposed for the other lagoon options would be utilized
with this alternative also.

This option, as presented, does not have the capability to remove nitrogen as per the
discharge permit. Limits for ammonia and total phosphorous can be met with this
technology. An individual variance from the numeric nutrient standards as allowed in
DEQ Circular 12B, Nutrient Standards Variances, will be required. Language in the
Circular states the following:

Montana law allows for the granting of nutrient standards variances based on the
particular economic and financial situation of a permittee (§75-5-313(1), MCA).
Individual nutrient standards variances (“individual variances”) may be granted
on a case-by-case basis because the attainment of the base numeric nutrient
standards is precluded due to economic impacts, limits of technology, or both.
Individual variances discussed in this section are generally intended for
permittees who would have financial difficulties meeting the general variance
concentrations and are seeking individual nitrogen and phosphorus permit limits
tailored to their specific economic situation. Like the general variance in Section
2.0, individual variances may be established for a period not to exceed 20 years
and must be reviewed by the Department every three years to ensure that their
justification remains valid. Unlike the general variances discussed in Section 2.0,
the Department will only grant an individual variance to a permittee after the
permittee has made a demonstration to the Department that meeting the
underlying standards would require water quality-based controls that result in
substantial and widespread social and economic impacts. The variance
application will identify the lowest effluent concentration that is feasible based on
achieving the highest attainable condition. A permittee, using the assessment
process referred to above, must also demonstrate to the Department that there are
no reasonable alternatives including, but not limited to, trading, compliance
schedules, reuse, recharge, and land application that would allow compliance
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with the base numeric nutrient standards. If no reasonable alternatives exist, then
an individual variance is justifiable and becomes effective and may be
incorporated into a permit following the Department’s formal rulemaking
process.

The process for seeking a variance are included in the Base Numeric Nutrient Standards
Implementation Guidance, Version 1.0 2014. The Guidance has been included in
Appendix E. An initial analysis of the potential for obtaining the variance was
completed by AMCE/RPA with the initial conclusions made that Whitefish may qualify.
Consequently, to assess the financial benefit of not having to build facilities to remove
Total Nitrogen, this Lagoon Option 3 was developed to determine the savings, if any, that
could be obtained by building a less complex lagoon system. This option is similar to the
existing system with upgrades using a complete mix cell and covers to promote ammonia
removal. The new lagoon cells in this option would be lined with a synthetic liner.

Estimated construction costs for this alternative are $13,000,800 and annual
operating costs are $ 493,100 with a net present worth of $19,034,042, utilizing a
4.0% present worth factor.

4.3.3 Screening of Advanced Lagoon Options

The three options were screened for further consideration. The first two options will
meet the current permit requirements, with the general variance for Total Nitrogen. As
limits become more restrictive in the future, lagoon based options may have difficulty in
consistently achieving lower effluent standards primarily due to influences of temperature
loss upon biological treatment processes as well as limits of process control. The third
option cannot meet existing permit requirements unless an individual variance is granted
by the DEQ. The process of determining eligibility for an individual variance could be
costly and the outcome is unknown. More importantly, the costs for Option 3 remain high
primarily because of the necessary improvements to meet the ammonia standard, which is
not eligible for a variance. Consequently, there is no purpose in seeking an individual
economic variance if there is no financial benefit.

The following Table 4.1 provides an analysis of the advanced lagoon options based on
criteria set forth in Section 4.3.1, where the numeric point system used to evaluate
options is based on a lower number indicating better attributes. This analysis indicates
that the Biolac option is the best advanced lagoon option with the 3-Cell Lagoon system a
close second.
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Table 4.1 City of Whitefish PER
Screening of Advanced Lagoon Options
Option 1 Option 2 Option 3
Biolac Ideal  3-Cell
Capital and Operating Costs (NPW) 3 1 2

Mechanical and Operational Complexity 2 3 2
Use of Proven Technology 1 3 1
Future Expansion Capability 2 3 3
Capacity to Remove Pollutants to Lower Levels 1 3 3
Cold Weather Operation 2 3 1
Odor Potential and Aesthetics 2 3 2

Total 13 19 14

Rank 1 3 2

However, the second ranked option cannot meet the current permit requirements without
the granting of a request for an individual economic variance. The primary concern with
the IDEAL system is that the technology is not yet fully proven and the management of
solids for removal or recycle not clearly defined by the manufacturer.

Given these conclusions, the Biolac Advanced Lagoon alternative (Option 1) will be
further considered for comparison with mechanical treatment options.

4.3.4 Mechanical Treatment Plants

A mechanical treatment plant provides several advantages over a lagoon based system,
which become more evident for communities with larger populations. Generally the
expected performance capability of a mechanical plant will be better for reduction of
conventional pollutants and nutrients. Given the projected regulatory goal of a staged
reduction of effluent standards over time, a mechanical plant should be better suited to
meet more restrictive regulatory standards as they are mandated. Closer control and
automation of unit processes are possible. Because the hydraulic detention times are
significantly less in a mechanical plant versus a lagoon, tanks are smaller and the overall
facilities in a mechanical plant are smaller requiring less commitment of land.
Mechanical plants may have a lower potential for odors primarily because of their
relatively small size, allowing better collection and treatment of odors. A significant
benefit in colder climates, mechanical plants are capable of retaining heat better than a
lagoon system with a large surface area. All of the biological processes utilized in a
wastewater plant for pollutant removal function better and more efficiently in warmer
temperatures.

A mechanical plant will require more energy, operation and maintenance than a lagoon
based system. The systems are significantly more mechanically complex and require a
more knowledgeable operator with a higher degree of operator certification. Compliance
monitoring and process control of mechanical plants requires more analytical capability
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and operator skill to complete. Typically a mechanical plant is more susceptible to upsets
due to discharges of toxic compounds and is less capable of handling wide variations in
flow.

Given the size of Whitefish, anticipated growth and projected regulatory standards, a
mechanical plant may be a good solution for the City’s need to upgrade existing plant
facilities. The following three types of mechanical plants were initially considered,
including several variations of each type.

e Sequencing Batch Reactor (SBR)
e Membrane Bioreactor (MBR)
« Oxidation Ditch

Sequencing Batch Reactor (SBR) — SBRs are a variation of the activated-sludge
process. They differ from activated-sludge plants because they combine all of the
treatment steps in a single basin, whereas conventional activated sludge facilities rely on
multiple basins. According to a 1999 U.S. EPA report, an SBR is no more than an
activated-sludge plant that operates in time rather than space. The operation of an SBR is
based on a fill-and-draw principle, which generally consists of five steps: fill, react,
settle, decant, and idle. These steps can be altered for different operational applications.
SBR facilities commonly consist of two or more basins that operate in parallel. Systems
that operate under continuous flow conditions are also utilized. In this modified version
of the SBR, raw wastewater enters each basin on a continuous basis. The influent flows
into the separate chamber, which has inlets to the react basin at the bottom of the tank to
control the entrance speed so as not to agitate the settled solids. Continuous-flow systems
are not true batch reactions because influent is constantly entering the basin. Multiple
basins will reduce significant fluctuation in the discharge amount approaching continuous
flow. This will benefit sizing of downstream processes such as disinfection.

Membrane Bioreactor — The term membrane bioreactor (MBR) is generally used to
define wastewater treatment processes where a semi-permeable membrane is integrated
with a biological process, typically an activated sludge system. While the activated
sludge process uses a secondary clarifier for solid/liquid separation, an MBR uses a
membrane for this function. This provides a number of advantages relating to process
control and produced water quality. It is possible to operate MBR processes at

higher mixed liquor suspended solids (MLSS) concentrations compared to conventional
activated sludge systems, thus reducing the reactor volume to achieve the same loading
rate. MBR plants can produce very high quality effluent. The MBR flow through the
membrane inevitably decreases with filtration time. This is due to the deposition of
soluble and particulate materials onto and into the membrane. MBR facilities are
generally mechanically complex. Replacement of the membranes is a significant
operational expense.

Oxidation Ditch — An oxidation ditch is a modified activated sludge biological treatment
process utilizing long solids retention times (SRT) to remove biodegradable organics.
Generally an oxidation ditch is a plug flow system operating in the extended aeration
mode. Typical oxidation ditch treatment systems consist of a single or multichannel
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configuration within a ring, oval, or horseshoe-shaped basin, with the provision of
horizontally or vertically mounted aerators. These aerators are responsible for facilitating
circulation and aeration in the ditch, although aeration can be provided through other
means. Through variation in aeration and mixing, environmental conditions can be
created in a ditch that can nitrify ammonia and biologically remove nitrogen and
phosphorous. This technology, though requiring more land compared with conventional
treatment facilities, is shown to be highly effective in small to medium sized systems.

These three types of mechanical treatment plants are considered in detail for the City of
Whitefish, with variations of each type considering specific site conditions, as follows:

4.3.5 Mechanical Treatment Alternatives Considered

MECHANICAL TREATMENT OPTION 1 — Sequencing Batch Reactor with
Aerobic Sludge Digestion and Drying Beds

This alternative consists of a four-basin sequencing batch reactor (SBR) sized to treat the
City’s projected 2035 design average annual flowrate of 1.51 MGD, wet weather flow of
1.8 MGD and its maximum daily flowrate of 4.53 MGD with grit removal, solids
handling and effluent disinfection. The entire proposed SBR system could be fit within
the footprint of existing treatment Cell #3. The sequencing batch reactor layout is shown
in Figure 4.4.

The major treatment elements of the SBR Alternative include:

e Headworks — The existing screen system would be used, followed by upgraded
raw sewage pumping and grit removal. Influent vortex-type grit system is
proposed that will remove 90% of 200pum and larger grit. The grit system will
wash and compact the material for auger-conveyance to a wheeled dumpster and
landfill disposal.

e Chemical Feed System — A chemical feed system that will be capable of dosing
the influent wastewater with alum (if necessary) in order to provide for enhanced
phosphorous removal in the SBR basins.

e Sequencing Batch Reactor — The principal treatment component will be a four-
basin sequencing batch reactor with BNR capability. Each basin will be
approximately 5,800 ft? in surface area, 18' deep with a volume of 0.87 MG.
Each basin will have five complete cycles per day at average daily flow (1.51
MGD) for a cycle time of 4.8 hours. Design will be based on peak month flow,
estimated to be approximately the same as expected wet weather flow, 1.91
MGD. The entire facility will have a hydraulic detention time of 1.1 days, solids
retention time of 17.7 days.

e Existing Clarifiers/Sludge Digestion — Sludge digestion will be accomplished by
conversion of the existing 75' diameter flocculating clarifier to an aerobic
digester. This existing circular concrete basin will provide 2.3 days of aerated
retention time (without thickening) at ADF. After stabilization, the digested
biosolids will be sent to the existing drying beds for extended treatment and
drying.
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e Aeration and SBR Process Equipment — The existing blower building will be
expanded to house four new 125 HP SBR blowers as well as adding three 75 HP
blowers for the aerobic digester conversion.

e UV Disinfection and Administration Building — A 4,000 ft* building will be
constructed to house: an open-channel ultra-violet disinfection unit; effluent
magnetic flow meter; laboratory; auto-sampler; system controls and
administration facilities.

Estimated construction costs for the SBR alternative are $15,984,739 and annual
operating costs are $ 784,480 with a net present worth of $24,491,416 utilizing a
4.0% present worth factor. Appendix D provides detailed cost estimates for all
treatment options.

MECHANICAL TREATMENT OPTION 2 -Membrane Bioreactor with Flow
Equalization, Aerobic Sludge Digestion and Drying Beds

This alternative consists of a four-basin membrane bioreactor (MBR) with a membrane
sludge thickening basin sized to treat the City’s projected 2035 design average flowrate
of 1.51 MGD, 1.8 MGD wet weather and its maximum daily flowrate of 4.53 MGD with
grit removal, solids handling and effluent disinfection. The entire proposed MBR system
could be fit within the footprint of existing treatment Cell #3. Flow equalization prior to
the MBR would be accomplished by installing an earthen dike across the first 1/3 of
aeration basin one and creating a 2 million gallon equalization basin. Various
combinations of treatment equipment that could be paired with the MBR alternative were
considered including:

1. MBR Treatment System with Aerobic Sludge Digesters, Mechanical Sludge
Dewatering, and No Flow Equalization Basin

2. MBR Treatment System with Aerobic Sludge Digesters, Retaining the Existing
Sludge Drying Beds for Sludge Dewatering, and No Flow Equalization

3. MBR Treatment System with Aerobic Sludge Digesters, Mechanical Sludge
Dewatering, and Flow Equalization Basin

4. MBR Treatment System with Aerobic Sludge Digesters, Retaining the Existing
Sludge Drying Beds for Sludge Dewatering, and Flow Equalization

The alternative that was selected for further evaluation was Number 4, MBR Treatment
System with Aerobic Sludge Digesters, Retaining the Existing Sludge Drying Beds for
Sludge Dewatering, and Flow Equalization. It was selected because:

e It had the lowest capital cost
e Allows the City to retain their investment in the existing drying beds

e The flow equalization basin will eliminate surges and reduce the cost of the
MBR system. A portion of existing cell one can be re-used for the flow
equalization basin.

The MBR layout is shown in Figure 4.5.
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The major treatment elements of the MBR Alternative include:

Headworks. Influent vortex-type grit system that will remove 90% of 200pum and
larger grit. The grit system will wash and compact the material for auger-
conveyance to a wheeled dumpster and landfill disposal. The existing influent
screens would have to be modified to reduce their opening size to 2-3 mm. A
finer screen and grit removal is required to protect the membranes.

Chemical Feed System. A chemical feed system that will be capable of dosing
the influent wastewater with alum (if necessary) in order to provide for enhanced
phosphorous removal in the MBR basins.

Four-basin MBR. The MBR system will consist of four basins:

o Anaerobic Basin — for biological phosphorus removal
o Anoxic Basin — for biological nitrogen removal

o Pre-Aeration Basin — for BOD removal, ammonia removal (nitrification)
and biological phosphorus removal

o MBR Basin —for BOD, TSS removal and chemical phosphorus removal if
needed.

Raw wastewater enters the anaerobic basin where mixers keep the wastewater in
suspension. Oxygen levels drop in this basin causing the production of volatile
fatty acids (VFA) and other fermentation products by facultative bacteria. The
VFA’s are taken up by phosphorus storing bacterial which break down the VFA’s
and release stored phosphorus to produce energy for metabolism. The anaerobic
basin receives a recycle stream that is pumped from the anoxic basin at a flow rate
equal to the influent flow rate. This recycle stream helps to maintain anaerobic
conditions in the anaerobic basin.

From the anaerobic basin the wastewater enters the anoxic basin where
denitrifying bacteria convert nitrates in the wastewater to oxygen and nitrogen
gas. The nitrogen gas is discharged to the atmosphere. Nitrate rich effluent is
recycled from the aerobic basin into the anoxic basin by pumping at a flow rate of
around three times the influent flow rate. Submersible mixers in the anoxic basin
keep solids in the wastewater from settling out.

From the anoxic basin the wastewater enters the pre-aeration basin where fine
bubble diffusers aerate the wastewater supplying oxygen that allows aerobic
bacteria to biodegrade organics (BOD) in the effluent and allows nitrifying
bacteria to convert ammonia to nitrate. The nitrates are recycled to the anoxic
basin for conversion to nitrogen gas and oxygen as described above. In the pre-
aeration basin the phosphorus storing bacteria take up more phosphorus than what
they excreted in the anoxic basin producing a net phosphorus removal from the
wastewater.

From the pre-aeration basin wastewater enters the membrane basin where banks
of synthetic membranes filter the wastewater removing suspended solids and any
remaining particulate material. Membrane diffusers provide additional oxygen,
keep the wastewater in suspension, provide for additional BOD removal and are
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used to air scrub the membranes. If alum or other coagulants are fed ahead of the
membrane basin, the membranes can provide for additional chemical phosphorus
removal to very low levels. The membranes act like a physical strainer capable of
removing very small particles including bacteria, some viruses, coagulated
phosphorus and particulate material. Mixed liquor suspended solid (MLSSS)
concentrations can vary from 5,000 to 13,000 mg/I providing the ability to
withstand influent load fluctuations. Filtered effluent from the membrane basin
will flow to the UV disinfection system and ultimately discharge to the Whitefish
River.

e Membrane Sludge Thickening Basin. Mixed Liquor from the membrane basin
will be periodically wasted to the Membrane Sludge Thickening Basin where the
mixed liquor will be filtered and the solids thickened from a 1% solids
concentration to 3% solids. This thickening process will significantly reduce the
required aerobic digester volume saving capital cost.

e Aerobic Digesters. This alternative assumes that two new covered aerobic
digesters would be constructed for sludge stabilization. The digesters will be
equipped with: aeration diffusers for mixing and aeration; supernatant decant;
scum/grease removal, and; high-level emergency overflow in accordance with
DEQ-2 requirements.

Estimated construction costs for the MBR alternative are $ 22,392,080 and annual
operating costs are $ 1,161,725 with a net present worth of $ 36,209,935, utilizing a
4.0% present worth factor.

MECHANICAL TREATMENT OPTION 3 - Oxidation Ditch with Sludge
Thickening, Aerobic Sludge Digestion, Rehabilitation of the Existing Clarifiers and
Drying Beds

This alternative consists of an oxidation ditch, sludge thickening, and aerobic digestion.
The existing clarifiers would be rehabilitated and the existing sludge drying beds would
be utilized. All components would be sized to treat the City’s projected 2035 design
average flowrate of 1.51 MGD, 1.8 MGD wet weather and its maximum daily flowrate of
4.53 MGD. Other system components would include grit removal, solids handling and
effluent disinfection. Various combinations of treatment equipment that could be paired
with the Oxidation Ditch were considered including:

1. Oxidation ditch with one new clarifier (replacing the old 65 ft clarifier),
modifying the existing 75 ft clarifier, and mechanical dewatering.

2. Oxidation ditch with one new clarifier (replacing the old 65 ft clarifier),
modifying the existing 75 ft clarifier, sludge thickening (to reduce digester size)
and mechanical dewatering.

3. Oxidation ditch, rehabilitation of both existing clarifiers (no new clarifiers), no
mechanical sludge thickening or dewatering (use existing drying beds).
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4. Oxidation ditch, rehabilitation of both existing clarifiers, mechanical sludge

thickening, and using the existing sludge drying beds for sludge dewatering.

Number #4 was selected as the combination to evaluate in detail because it has the lowest
capital cost and allows the City to retain the use and investment in the existing clarifiers
and sludge drying beds.

The Oxidation Ditch layout is shown in Figure 4.6.

The major treatment elements of the Oxidation Ditch Alternative include:

Headworks. Influent vortex-type grit system that will remove 90% of 200pum and

larger grit. The grit system will wash and compact the material for auger-
conveyance to a wheeled dumpster and landfill disposal. The existing influent
screens would not have to be modified.

Chemical Feed System. A chemical feed system that will be capable of dosing
the influent wastewater with alum (if necessary) in order to provide for enhanced
phosphorous removal in the clarifiers.

Oxidation Ditch with BNR. The Oxidation Ditch system will consist of the
following basins:

o Four Anaerobic Basins — for biological phosphorus removal

o Two Train Oxidation Ditch — for BOD removal, phosphorus removal, and
nitrogen removal (anoxic zones created in the ditch).

The system will consist of two oxidation ditches with external anaerobic tanks.
The external anaerobic tanks will be equipped with submersible mixers that will
operate continuously. The anaerobic tanks perform Bio-P functions (release of
phosphorus as orthophosphate) and will also have the side benefit of acting as a
selector tank (for inhibiting filament growth). The oxidation ditches will be
equipped with horizontal rotor aerators and submersible mixers. The rotors and
mixers alternate on and off through alternating timed cycles (aerobic/anoxic) to
allow for nitrification and de-nitrification.

Existing Clarifiers/Sludge Thickening. Mixed liquor from the oxidation ditches
would flow to one of the two existing clarifiers. Clarified effluent will be
disinfected with the UV disinfection system and discharged. Sludge from the
clarifiers will be recycled back to the head end of the plant or wasted to the sludge
thickener (disk thickening system) for further solids reduction and then to the
aerobic digesters.

Aerobic Digesters. This alternative assumes that two new covered aerobic
digesters would be constructed for sludge stabilization. The digesters will be
equipped with: aeration diffusers for mixing and aeration; supernatant decant;
scum/grease removal, and; high-level emergency overflow in accordance with
DEQ-2 requirements.

UV Disinfection and Administration building. A 4,000 ft* building will be
constructed to house: an open-channel ultra-violet disinfection unit; effluent
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magnetic flow meter; laboratory; auto-sampler; system controls and
administration facilities.

Estimated construction costs for the Oxidation Ditch alternative are $ 21,356,130
and annual operating costs are $ 927,990 with a net present worth of $ 31,023,170
utilizing a 4.0% present worth factor.

4.3.6 Screening of Mechanical Treatment Plant Options

The three options were screened for further consideration. Table 4.2 provides a summary
of capital and operating costs for the alternatives. As shown, capital costs are
significantly less for the SBR alternative, primarily due to capability of this option to best
use existing site facilities, less concrete than the ditch option and less mechanical
equipment than the MBR option. Operating costs are also less for the SBR generally
because it uses less power than the other options. Staffing requirements for all three
options are similar.

Table 4.2 Cost Summary Table for Mechanical Treatment Plants
. . Annual Net Present
Type of Mechanical Plant Capital Cost 0&M Worth
Sequencing Batch Reactor $15,984,739 $784,485 $24,491,416
MBR $22,392,082 $1,161,725 $36,209,935
Oxidation Ditch $21,356,130 $927,990 $31,023,170

To further evaluate the alternatives, the criteria used to review the lagoon alternatives was
applied to the mechanical options, as shown below. The conclusions of this analysis,
including the review of these options by the City Public Works staff, indicated that the
SBR alternative and the Oxidation Ditch will be further reviewed in the final evaluation
of alternatives. These options will also be compared against the Biolac Advanced

Lagoon system for a complete analysis of alternatives.

Table 4.3 City of Whitefish PER
Screening of Mechanical Treatment Options

Option 1 Option 2 Option 3

SBR MBR _O-Ditch
Capital and Operating Costs (NPW) 1 3 2
Mechanical and Operational Complexity 2 3 2
Use of Proven Technology 1 2 1
Future Expansion Capability 1 2 3
Capacity to Remove Pollutants to Lower Levels 2 1 2
Cold Weather Operation 1 1 2
Odor Potential and Aesthetics 1 1 2
Total 9 13 14
Rank 1 2 3
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The MBR plant, while capable of producing a high quality effluent, has greater capital
and operating costs than the other options, resulting in a significantly greater present
worth cost. Replacement of the membranes in the MBR option, as required on a periodic
basis, can be quite expensive. Both the oxidation ditch and the SBR plant employ
technologies with many years of operating experience, including good performance in
cold climates.

Review of Screened Wastewater Treatment Plant
Alternatives

441 Alternative Evaluation

After initial screening as previously discussed, the following alternatives will be further
evaluated to determine the most cost-effective and environmentally sound treatment
alternative.

e Biolac Advanced Lagoon System
e Sequencing Batch Reactor (SBR)
e Oxidation Ditch

This section of the PER will assess the alternatives identified previously, resulting in
identification of the most cost-effective and environmentally sound option. Input from the
City staff and City officials, the system users, the DEQ and funding agencies will all
factor into final selection. This section will present an objective methodology for
comparing the social-economic impacts of the treatment alternatives with each other to
determine which will be recommended for implementation. This information coupled
with the net present worth analysis will be utilized to make recommendations to the City,
who will make the final decision regarding the selection of alternatives to implement.
Where applicable, the “No Action” alternative was discussed for each system component.
Generally the problems prompting the preparing of a PER and grant applications are
severe enough the option of no action is not an acceptable approach.

Present Worth Analysis — In previous sections, estimated construction costs were
developed including engineering, contingencies and salvage values. The salvage value
reflects the estimated value of the facilities that have a usable life greater than twenty
years. To perform a present worth analysis, the salvage value is brought back to "present”
value using the appropriate economic calculations. For example, a water treatment
system estimated to have a salvage value of $500,000 in the year 2036 is worth $155,900
in today's dollars utilizing a discount rate of 6.0%. In the cost analysis, salvage values are
considered an asset rather than an expense; therefore, they are subtracted from the
present worth cost of the project.

Operation and maintenance expenses are estimated on an annual basis. These annual
costs are then brought back to a present worth using a capital recovery factor at a given
interest rate and term. These costs are added to the capital costs of the project, allowing a
comparison of total "present worth™ of the alternatives to determine the least expensive
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alternative over the life of the facility. This approach addresses problems that might occur
with an alternative that might have a low initial cost but high operational expense. The
present worth analysis is meaningful when comparing alternatives which are similar in
scope and function. Some project components have no alternatives that provide
meaningful comparisons, such as replacement of existing water lines in the same
available right of way. Either the line is replaced or the no action alternative selected for
implementation.

4.4.2 Detailed Description of Alternatives

A complete description of the three screened alternatives is provided in the following
section. Design criteria for these options are the same as previously discussed.

4.4.2.1 BioLac® Lagoon Treatment System Using Existing Clarifier with Aerated
Sludge Storage and Drying Beds Description:

This alternative consists of a lagoon-based, quasi-activated sludge treatment system sized
to treat the City’s projected 2035 design average flowrate of 1.51 MGD, wet weather
flow of 1.81 MGD and its maximum daily flowrate of 4.53 MGD including new grit
removal, solids handling and effluent disinfection equipment. The entire proposed
BioLac® system could be fit within the footprint of existing treatment Cell #3, excluding
disinfection. The Biolac® Alternative layout was shown previously in Figure 4.1.

The major treatment elements of the Biolac® Alternative include:

e Influent Screening and Pumping - The existing influent screens (35") would not
need to be modified.

e Headworks — Influent vortex-type grit system that will remove 90% of 200um
and larger grit. The grit system will wash and compact the material for auger-
conveyance to a wheeled dumpster and landfill disposal.

e Bio-P Basin — Preceding the Biolac® treatment basin, a 52' square by 15' deep
Bio-P basin will provide anaerobic selection of phosphorous-reducing microbes
that will condition the influent wastewater for enhanced phosphorous removal.
The Bio-P basin will have a single 10hp floating mixer to provide complete
mixing without aeration.

e Biolac® Treatment Cell — The principal treatment component will be a single-
basin, complete mix, quasi-activated sludge process using extended retention of
biological solids to create well-stabilized solids and provide nutrient removal
capability. The basin will be approximately 59,200 ft? in surface area, 10%' deep
with a volume of 3.49 MG, providing an hydraulic retention time of 2.3 days and
solids retention time of 60 days at average daily flow (1.51 MGD). Design F/M
ratio is 0.0535 and MLSS is 3,200 mg/l. The Biolac® aeration system will be
capable of delivering 5,403 Ib.O, per day to remove an average of 4,828 Ib/day of
BODs, and 612 Ib/day of ammonia. Equipment will include: 22 individually-
controlled aeration headers with Wave Oxidation® capacity; 374 diffuser
assemblies with 1,122 fine-bubble diffusers; a diffuser retrieval system; four 75
HP positive displacement blower assemblies; level sensors; dissolved oxygen
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probes, and; a complete control system. The sinuous action of the aeration
headers moving perpendicular to the flow path creates dynamic aerobic, anoxic
and anaerobic zones within the Biolac® basin and allows for biological
nitrification/denitrification and recovery of O, and alkalinity.
Clarification — Secondary clarification will be accomplished through conversion
of both existing flocculating clarifiers to secondary clarifiers. The older (65'
diameter) clarifier would be re-furbished while Cell #3 is being drained and
prepared for the Biolac® treatment cell. The newer (75' diameter) clarifier would
be converted after the Biolac® treatment cell is operational. After conversion, the
(75" diameter) clarifier would be utilized as the normal secondary clarifier and the
other would act as a back-up when needed. The work will likely require use of a
crane to remove the dome and access the equipment.
Sludge Stabilization — Sludge stabilization will be accomplished by construction
of a 100'x75'" basin with membrane liner and aeration diffusers. This sludge
stabilization basin will provide 11 days of aerated retention time (without
thickening) at ADF. A single aerated sludge storage basin is adequate since the
facility will have the option of conveying WAS directly to the sludge drying beds
for dewatering. The aerated storage basin will be equipped with: aeration
diffusers for mixing and aeration; supernatant decant; scum/grease removal, and,;
high-level emergency overflow in accordance with DEQ-2 requirements.
Stabilized solids will be pumped to the existing drying beds (4.3 total acres) for
further dewatering and volatile solids destruction. Ultimate sludge disposal will
be either to the local land fill or possibly to the local composting facility in Olney,
MT. A building would be constructed to house the digested sludge pumping
equipment.
Fermenter — A 100,000 gallon concrete tank will allow anaerobic fermentation of
WAS and provide short-chain volatile fatty acids (SCVFA’s) necessary for
denitrification. The fermenter will include one 5 HP floating mixer, cover and
pumps to move the SCVFA’s to the de-gritted influent prior to introduction into
the Bio-P basin. Note that fermenters typically are used to ferment primary solids
rather than WAS.
Aeration and Biolac® Process Equipment — The existing blower building will be
expanded to house four new 100 HP blower assemblies for the Biolac® cell as
well as adding three 150 HP blowers for the aerated sludge storage basin.
Approximately 800 ft of floor space will be added to the existing building to
accommodate the additional blowers, piping, motor controls and appurtenant
equipment.
UV Disinfection and Administration Building — A 4,000 ft* building will be
constructed to house: an open-channel ultra-violet disinfection unit; effluent
magnetic flow meter; laboratory; auto-sampler; system controls and
administration facilities. The disinfection unit will provide a minimum 15 mJ/cm?
dose of 253.7 nm UV light to treated effluent and will be equipped with: 42 high
intensity/low pressure lamps; dose-pacing controls; automated lamp wiping;
module lifting system; transmittance monitor; UV intensity sensors, and; level
control weir. UV energy required for Biolac® will be slightly higher than for
mechanical treatment alternatives due to slightly higher TSS levels expected in
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the effluent. The office and laboratory for the plant’s operators will be relocated
to the new administration building.
Interim Treatment During Construction — Existing lagoon cells #1 and #2 and the
newer flocculating clarifier will remain in operation during construction of the
Biolac® lagoon and supporting unit processes. Once the Biolac® improvements
are completed and on-line, cells #1 and #2 will be drained, undergo sludge
removal and the dikes will be re-contoured to accommodate a new facility access
road. Sludge from cells #1 and #2 will be pumped to the furthest north drying bed
for dewatering.

Advantages of the Biolac Treatment Process:

Footprint fits within that of existing treatment cell #3, allowing the City to
maintain the maximum amount of treatment capability while the new
improvements are being implemented.

All aeration equipment is accessible for repair/maintenance without the need to
drain the Biolac® treatment cell.

Maximizing the use of existing infrastructure with the use of the main lift station
and screen, both flocculating clarifier basins, blower building, sludge pumps and
sludge drying beds.
Good effluent quality:
o BODs < 10 mg/l
TSS <15 mg/l
NH;3 < 1 mg/l
TN <8 mg/l
TP <1 mg/l. Can be enhanced with chemical addition.

TN and TP removal through biological processes.

Technology that has demonstrated performance in cold climates. Several
installations in Montana providing good removal of ammonia and conventional
pollutants. The additional of the biological nutrient removal processes does not
have much actual operating experience.

Capable of handling variable loadings and flows.

Lagoon-based technology with long retention time can accommodate significant
fluctuations in influent flowrate.

Relatively low overall O&M costs compared to strictly mechanical treatment
alternatives. O;recovered from de-nitrification can significantly reduce aeration
power costs.

Shallower basin depths will reduce groundwater issues during construction.

®)
@)
©)
@)

Disadvantages:

Longer retention times coupled with seasonal infiltration & inflow results in low
treatment temperatures in the winter/spring. This can inhibit nitrification and
jeopardize compliance with the ammonia and TN limitations.

Higher estimated capital costs than SBR.
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e Not easily expandable — would require addition of more Biolac® cells. Not
particularly adaptable to meet more stringent future nutrient regulations.
e Biological nutrient removal aspects are not well-proven.

Environmental Impacts: Anticipated long-term environmental impacts for the Biolac®
with aerobic sludge stabilization and drying bed storage include:

Adverse:
e Fermentation of WAS has the potential to create odors.
e Increased overall O&M costs associated with more FTE’s, maintenance, spare
parts, etc.

Beneficial:

e Possibly lower power consumption than the current system. O, scavenged from
de-nitrification could reduce overall oxygen demand.

e The City’s effluent will receive a higher level of treatment prior to being
discharged into the Whitefish River; reduced ammonia and nutrient levels in the
treated effluent will result in enhanced instream water quality with a reduction in
the incidence of nuisance algae growth.

e This alternative may also be coupled with controlled irrigation of adjacent areas,
further reducing pollutant discharges to the Whitefish River and providing
beneficial reuse of the City’s treated effluent.

e Reduced chemical usage over current operation using alum and polymers for
flocculating clarifier.

Operation and Maintenance — Operation of the pretreatment and pumping equipment
will include daily checks on the equipment, adjustment as needed, scheduled and
unscheduled maintenance, removal and disposal of accumulated materials to the landfill,
lubrication, general cleaning, oversight of control system and emergency operations.
While not utilized at present, the odor control biofilter, if used, requires operation of a
blower, injection of supplemental water during dry weather and periodic replacement of
the filter media. The secondary treatment process will require daily checks, adjustment
of cycle times and aeration, process control testing, collection and testing (or delivery to
lab) of compliance samples, adjustment of system controls, lubrication of blowers and
miscellaneous equipment, adjustment of chemical feed rates, periodic replacement or
cleaning of diffusers, general cleaning and system oversight. Solids handling equipment
includes blowers that will require maintenance, scheduling of decant back to headworks,
wasting of sludge to the sludge drying beds, general maintenance and cleaning of
equipment and disposal to drying beds. Periodically, the drying beds will require removal
of dried solids, testing and final disposal which could include onsite disposal, removal to
the landfill, used for composting or as a general soil amendment. The detailed cost tables
in the Appendices provide cost estimates for labor, power, chemicals and other
operational costs.

UV Disinfection System Operation — This effort will include daily checks on the
system, periodic replacement of the UV tubes, cleaning of the UV channels and general
performance monitoring of the system. Most UV systems of this size utilize a mechanical
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cleaning system which utilizes a cleaning fluid and squeegees to keep the tubes clean.
The cleaning system will require periodic servicing. The light sensor which measure UV
transmittance will require cleaning. Alarms are provided on the system if a power failure
occurs or if transmittance of light from the UV tubes drops below a specific set point.
Lights must be replaced every 12,000 hours or when performance deteriorates. If a bank
of lights is removed from a channel, a hoist system should be used or two operators and a
support rack.

Land Requirements- All elements of the Biolac® system alternative can fit into the
footprint of the existing lagoon system’s Cell #3 as shown by the schematic, with the
exception of disinfection, which is located on the west side of the site. This property is
owned by the City and no additional land acquisition is necessary. With the Biolac®
lagoon’s relatively small footprint, the opportunities for on-site land application of treated
effluent are possible.

Construction Issues — The primary construction issues involved with the Biolac®
alternative are related to working within the footprint of the existing facility and also with
groundwater. It is known that the existing lagoon cells are clay-lined over alluvial
material. Draining Cell #3 while the other two cells are in operation will tend to create a
hydraulic gradient toward the drained cell and increasing the volume of leakage from the
operating cells #1 and #2. During construction of the Biolac® basins (including Bio-P),
it will be necessary to provide adequate de-watering to allow installation of the
membrane liner and subgrade cushion. Over-excavation and import of granular soils may
be necessary if unsuitable soils are encountered below the Biolac® floor elevation.

Maintaining adequate treatment will be necessary during construction of the new facility.
It is anticipated that Cell #3 would be isolated by directing Cell #2 effluent directly to the
flocculating clarifier. Once isolated, Cell #3 liquid would be pumped to the beginning of
Cell #1. Cell #3 solids would be pumped to the furthest north drying bed (similar to the
operation conducted in 2002 for Cell #1). Once completely cleaned, work could then be
undertaken in Cell #3 for construction of the grit removal, flow measurement, chemical
feed, Biolac®, fermenter, blower building and site re-contouring. When these
improvements are complete, the Biolac® could be put online and Cells #1 and #2 could
be de-commissioned by pumping the liquids to the Biolac® treatment cell. Accumulated
solids could be pumped to the existing drying beds or could wait for completion of the
aerated sludge stabilization basin. While Cell #3 is being drained, the existing 65'
diameter clarifier could be re-furbished for secondary clarification and then put on-line
while the 75' diameter flocculating clarifier is being converted to a secondary clarifier.
After Cells #1 and #2 are drained and cleaned, the dikes could be re-contoured to allow
for expanded use of their footprint.

Sustainability Considerations- Energy efficient motors would be specified for high
horsepower applications including the blowers, mixers, and high horsepower pumps.
Ramped soft starters or variable speed drives will be specified for high horsepower
pumps, mixers and blowers to maximize energy efficiency, prolong motor life and to
minimize the costs due to high inrush power demand. Real-time DO probes and controls
will be installed in the Biolac® basin to optimize oxygen concentrations and the BNR
process which will allow for more efficient blower and equipment operation saving
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energy. Land application of a portion of the treatment plant’s effluent could be
accomplished on adjacent areas that are suitable for land application.

Estimated Costs- Engineer’s unit price estimate of cost to implement the Biolac®
alternative is provided in Appendix D. Table 4.4 below provides a summary of costs
taken from the unit price cost estimate. This table provides the engineer’s estimate of
capital costs including contingency, design, engineer’s bidding/construction inspection
costs and estimated salvage value at the 20-year design life. Annual operation and
maintenance costs include operational labor, electrical power; self-monitoring; chemicals,
repair/replacement and spare parts. These estimates will be used to compare net-present
worth of each alternative.

Table 4.4 Cost Summary for Biolac® Alternative
Total Capital Cost $15,914,648
Total Annual O&M Cost $642,400
20-Year Salvage Value $2,481,200
Present Worth of

Alternative $23,512,010

4.4.2.2 Sequencing Batch Reactor with Aerobic Sludge Digestion and Drying Beds

Description:

This alternative consists of a four-basin sequencing batch reactor (SBR) sized to treat the
City’s projected 2035 design average flowrate of 1.51 MGD, 1.81 MGD wet weather and
its maximum daily flowrate of 4.53 MGD with grit removal, solids handling and effluent
disinfection. The entire proposed SBR system could be fit within the footprint of existing
treatment cell #3. The sequencing batch reactor layout was shown previously on Figure

4.4. The alternative shown reflects the Sanitaire layout, although basin/unit process sizing
and equipment packages are similar with other SBR manufacturers’.

The major treatment elements of the SBR Alternative include:

e Headworks — Influent vortex-type grit system that will remove 90% of 200um
and larger grit. The grit system will wash and compact the material for auger-
conveyance to a wheeled dumpster and landfill disposal. The existing influent
screens (%") would not need to be modified

e Chemical Feed System — A chemical feed system that will be capable of dosing
the influent wastewater with alum (if necessary) in order to provide for enhanced
phosphorous removal in the SBR basins. This system will back up the biological
nutrient removal process in the SBR.

e Sequencing Batch Reactor — The principal treatment component will be a four-
basin sequencing batch reactor with BNR capability. Each basin will be
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approximately 3,600 ft? in surface area, 15%" deep with a volume of 0.42 MG.
Each basin will have five complete cycles per day at average daily flow (1.51
MGD) for a cycle time of 4.8 hours. The entire facility will have a hydraulic
detention time of 1.1 days, solids retention time of 17.7 days. The SBR’s aeration
system will be capable of delivering 7,060 1b.O, per day to treat an average of
3,734 Ib/day of BODs, and 316 Ib/day of ammonia. Equipment will include: one
electrically-actuated inlet valve, one 15 HP submersible mixer, one 3 HP
submersible transfer pump, 25 fine-bubble diffusers and a floating decanter per
basin; diffuser retrieval system; five 75 HP positive displacement blower
assemblies; level sensors; dissolved oxygen probes, and; a complete control
system. WAS will be predominantly pumped to aerobic digestion for further
stabilization with the option of going to the existing sludge drying beds under
exigent conditions. The equipment package provided is based on one specific
manufacturer’s design, other SBR designs are possible and should be considered
in the design phase. An example of type of SBR design is shown below.

Decanter

Main React
Zone

Pre-React
Zone

Effluent

Sludge
Blanket

Aeration
Diffusers

Influent

Existing Clarifiers/Sludge Digestion — Sludge digestion will be accomplished by
conversion of the existing 75' diameter flocculating clarifier to an aerobic
digester. This existing circular concrete basin will provide 2.3 days of aerated
retention time (without thickening) at ADF. A single aerobic digester is adequate
since the facility will have the option of conveying WAS directly to the sludge
drying beds for dewatering. The digester will be equipped with: aeration diffusers
for mixing and aeration; supernatant decant; scum/grease removal, and; high-level
emergency overflow in accordance with DEQ-2 requirements. Stabilized solids
will be pumped to the existing drying beds (4.3 total acres) for further dewatering
and volatile solids destruction. Ultimate sludge disposal will be either to the local
land fill or possibly to the local composting facility in Olney, MT.
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e Aeration and SBR Process Equipment — The existing blower building will be
expanded to house four new 125 HP SBR blowers as well as adding three 75 HP
blowers for the aerobic digester conversion. Approximately 800 ft* of floor space
will be added to the existing building to accommodate the additional blowers,
piping, motor controls and appurtenant equipment.

e UV Disinfection and Administration Building — A 4,000 ft? building will be
constructed to house: an open-channel ultra-violet disinfection unit; effluent
magnetic flow meter; laboratory; auto-sampler; system controls and
administration facilities. The disinfection unit will provide a minimum 15 mJ/cm?
dose of 253.7 nm UV light to treated effluent and will be equipped with: 36 high
intensity/low pressure lamps; dose-pacing controls; automated lamp wiping;
module lifting system; transmittance monitor; UV intensity sensors, and; level
control weir.

e Interim Treatment — Existing lagoon cells #1 and #2 will remain in operation
during construction of the SBR and supporting unit processes. Once the SBR
improvements are completed and on-line, cells #1 and #2 will be drained, undergo
sludge removal and the dikes will be re-contoured to accommodate a new facility
access road. Sludge from cells #1 and #2 will be pumped to the furthest north
drying bed for dewatering.

Advantages of SBR:

e Small footprint which can easily fit within that of existing treatment cell #3, allowing
the City to maintain the maximum amount of treatment capability while the new
improvements are being implemented.

e Maximizing the use of existing infrastructure with the use of the main lift station and
screen, newer flocculating clarifier basin, blower building, sludge pumps and sludge
drying beds.

o Excellent effluent quality:

o BODs <10 mg/l

o TSS<10mg/l

o NH;<2mg/l

o TN<10mgl

o TP <1mg/l. Can be enhanced with chemical addition.

e TN and TP removal through biological processes. Can be enhanced with filtration for
future limitations.

¢ Reliable, proven technology that has demonstrated performance in cold climates.
Several installations in Montana.

e Capable of handling variable loadings and flows.

e Overall Net Present Worth is among the lowest for all alternatives considered and
Capital Costs are lowest for all the mechanical options.

e Easily expandable with the common-wall construction of additional basins and SBR
assemblies. Adaptable to meet future nutrient regulations.

Page 25



City of Whitefish
Preliminary Engineering Report
Chapter 4— Alternative Analysis and Recommendations

e SBR can be programmed to automatically advance the treatment cycles in response to
flow fluctuations, 1&I response and dry weather flows. Redundancy in treatment
basins allows one basin to be taken out of service while still maintaining adequate
treatment capacity with the remaining basins.

Dis-Advantages:

e Higher overall annual O&M costs than Biolac alternative.
e More complex mechanically than the existing system
e Will require more operator skill to operate

Environmental Impacts: Anticipated long-term environmental impacts for the SBR
with aerobic sludge digestion and drying bed storage include:

Adverse:
e Higher power consumption than the current system.
e Increased overall O&M costs associated with more FTE’s, power, maintenance,
spare parts, etc.

Beneficial:

e The City’s effluent will receive a higher level of treatment prior to being
discharged into the Whitefish River; reduced ammonia and nutrient levels in the
treated effluent will result in enhanced instream water quality with a reduction in
the incidence of nuisance algae growth.

e This alternative may also be coupled with controlled irrigation of adjacent areas,
further reducing pollutant discharges to the Whitefish River and providing
beneficial reuse of the City’s treated effluent.

e Reduced alum usage in order to achieve greater phosphorous removal.

Operation and Maintenance — Operation of the Pretreatment and Pumping equipment
will include daily checks on the equipment, adjustment as needed, scheduled and
unscheduled maintenance, removal and disposal of accumulated materials to the landfill,
lubrication, general cleaning, oversight of control system and emergency operations.
While not utilized at present, the odor control biofilter, if used, requires operation of a
blower, injection of supplemental water during dry weather and periodic replacement of
the filter media. The Secondary treatment process will require daily checks, adjustment
of cycle times and aeration, process control testing, collection and testing (or delivery to
lab) of compliance samples, adjustment of system controls, lubrication of blowers and
miscellaneous equipment, adjustment of chemical feed rates, periodic replacement or
cleaning of diffusers, general cleaning and system oversight. Solids handling equipment
includes blowers that will require maintenance, scheduling of decant back to headworks,
wasting of sludge to the sludge drying beds, general maintenance and cleaning of
equipment and disposal to drying beds. Periodically, the drying beds will require removal
of dried solids, testing and final disposal which could include onsite disposal, removal to
the landfill, used for composting or as a general soil amendment. The detailed cost tables
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in the Appendices provide cost estimates for labor, power, chemicals and other
operational costs.

UV Disinfection System Operation — This effort will include daily checks on the system,
periodic replacement of the UV tubes, cleaning of the UV channels and general
performance monitoring of the system. Most UV systems of this size utilize a mechanical
cleaning system which utilizes a cleaning fluid and squeegees to keep the tubes clean.
The cleaning system will require periodic servicing. The light sensor which measure UV
transmittance will require cleaning. Alarms are provided on the system if a power failure
occurs or if transmittance of light from the UV tubes drops below a specific set point.
Lights must be replaced every 12,000 hours or when performance deteriorates. If a bank
of lights is removed from a channel, a hoist system should be used or two operators and a
support rack.

Land Requirements- All elements of the SBR system alternative, excluding
disinfection, can easily fit into the footprint of the existing lagoons system’s Cell #3 as
shown by the schematic. This land is owned by the City and no additional land
acquisition is necessary. With the SBR’s relatively small footprint, the opportunities for
on-site land application of treated effluent are maximized.

Construction Issues — The primary construction issues involved with the Sequencing
Batch Reactor alternative are related to working within the footprint of the existing
facility and also with groundwater. It is known that the existing lagoon cells are clay-
lined over alluvial material. Draining Cell #3 while the other two cells are in operation
will tend to create a hydraulic gradient toward the drained cell and increasing the volume
of leakage from the operating cells #1 and #2. During construction of the SBR basins, it
will be necessary to provide adequate de-watering to allow forming of the concrete sub-
structure and assuring that soil bearing capacities are not exceeded. Over-excavation and
import of granular soils may be necessary if unsuitable soils are encountered below the
SBR.

Maintaining adequate treatment will be necessary during construction of the new facility.
It is anticipated that Cell #3 would be isolated by directing Cell #2 effluent directly to the
flocculating clarifier. Once isolated, Cell #3 liquid would be pumped to the beginning of
Cell #1. Cell #3 solids would be pumped to the furthest north drying bed (similar to the
operation conducted in 2002 for Cell #1). Once completely cleaned, work could then be
undertaken in Cell #3 for construction of the grit removal, flow measurement, chemical
feed, SBR, blower building and re-contouring. When these improvements are complete,
the SBR could be put online and Cells #1 and #2 could be de-commissioned by pumping
the liquids to the SBR. Solids could be pumped to the drying beds or could wait for
completion of the digester. The flocculating clarifier could then be converted to an
aerobic digester. After Cells #1 and #2 are drained and cleaned, the dikes could be re-
contoured to allow for expanded use of their footprint.

Sustainability Considerations- Energy efficient motors would be specified for high
horsepower applications including the blowers, mixers, and high horsepower pumps.
Ramped soft starters or variable speed drives will be specified for high horsepower
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pumps, mixers and blowers to maximize energy efficiency, prolong motor life and to
minimize the costs due to high inrush power demand. Real-time DO probes, pH sensors
and controls will be installed in the reactor basins to optimize oxygen concentrations and
the BNR process which will allow for more efficient blower and equipment operation
saving energy. Land application of a portion of the treatment plant’s effluent could be
accomplished on adjacent areas that are suitable for land application.

Estimated Costs: Engineer’s unit price estimate of cost to implement the Sequencing
Batch Reactor alternative is provided in Appendix D. Table 4.5 below provides a
summary of the engineer’s estimate of present-day capital costs including construction
costs; contingency; design, bidding and construction inspection costs, and; estimated
salvage value at the 20-year design life. Annual operation and maintenance costs include
operational labor; electrical power; self-monitoring; chemicals; repair/replacement and
spare parts. These estimates will be used to compare net-present worth of each
alternative later in this chapter.

Table 4.5 Cost Summary for SBR Alternative

Total Capital Cost $15,984,740
Total Annual O&M Cost $ 780,480
20-Year Salvage Value $4,601,475
Present Worth of

Alternative $24,491,416

4.4.2.3 Oxidation Ditch with Sludge Thickening, Aerobic Sludge Digestion,
Rehabilitation of the Existing Clarifiers and Drying Beds

Description

This alternative consists of an oxidation ditch, sludge thickening, and aerobic digestion.
The existing clarifiers would be rehabilitated and the existing sludge drying beds would
be utilized. All components would be sized to treat the City’s projected 2035 design
average flowrate of 1.51 MGD, 1.81 MGD wet weather flow and its maximum daily
flowrate of 4.53 MGD. Other system components would include grit removal, solids
handling and effluent disinfection. Various combinations of treatment equipment that
could be paired with the Oxidation Ditch were considered including:

1. Oxidation ditch with one new clarifier (replacing the old 65 ft clarifier),
modifying the existing 75 ft clarifier, and mechanical dewatering.

2. Oxidation ditch with one new clarifier (replacing the old 65 ft clarifier),
modifying the existing 75 ft clarifier, sludge thickening (to reduce digester size)
and mechanical dewatering.

3. Oxidation ditch, rehabilitation of both existing clarifiers (no new clarifiers), no
mechanical sludge thickening or dewatering (use existing drying beds).
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Oxidation ditch, rehabilitation of both existing clarifiers, mechanical sludge
thickening, and using the existing sludge drying beds for sludge dewatering.

The fourth option was selected as the combination to evaluate in detail because it has the
lowest capital cost and allows the City to retain the use and investment in the existing
clarifiers and sludge drying beds.

The Oxidation Ditch layout was shown previously in Figure 4.6.

The major treatment elements of the Oxidation Ditch Alternative include:

Headworks. Influent vortex-type grit system that will remove 90% of 200pum and
larger grit. The grit system will wash and compact the material for auger-
conveyance to a wheeled dumpster and landfill disposal. The existing influent
screens would not have to be modified.

Chemical Feed System. A chemical feed system that will be capable of dosing
the influent wastewater with alum (if necessary) in order to provide for enhanced
phosphorous removal in the clarifiers.

Oxidation Ditch with BNR. The Oxidation Ditch system will consist of the
following basins:

o Four Anaerobic Basins — for biological phosphorus removal

o Two Train Oxidation Ditch — for BOD removal, phosphorus removal, and
nitrogen removal (anoxic zones created in the ditch).

The system will consist of two oxidation ditches with external anaerobic tanks.
The external anaerobic tanks will be equipped with submersible mixers that will
operate continuously. The anaerobic tanks perform Bio-P functions (release of
phosphorus as orthophosphate) and will also have the side benefit of acting as a
selector tank (for inhibiting filament growth). The oxidation ditches will be
equipped with horizontal rotor aerators and submersible mixers. The rotors and
mixers alternate on and off through alternating timed cycles (aerobic/anoxic) to
allow for nitrification and de-nitrification. During the aerobic cycles the rotors
will be in operation with the submersibles turned off. The rotors will provide the
required oxygen transfer for BOD removal and for nitrification. The rotors will
be controlled by VFDs in conjunction with a D.O. control loop for process
optimization and energy efficiency. The uptake of excess orthophosphate will
also occur during the aerobic cycle. The anoxic cycle will begin operation after
the aerobic cycle based on timed sequence. During the anoxic cycle the rotors
will turn off and the mixers will turn on. The mixers will provide complete
mixing of the oxidation ditch during the anoxic cycle. As the D.O. depletes, the
bacteria will begin to de-nitrify by using the nitrates produced from nitrification
for BOD removal. De-nitrification is critical to the proper function of Bio-P
removal (high nitrate levels will inhibit phosphorus release in the anaerobic tank).
The contents of the oxidation ditches flow into the final clarifiers where the solids
are allowed to settle and the clear liquid will flow over the effluent weirs. The
settled solids in the bottom of the tank will be pumped back into the oxidation
ditches as returned activated sludge (RAS) to maintain the population of bacteria.
The return activated sludge can either be pumped into the anaerobic basins
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(typical operation) or into the ditches. The orthophosphate taken up in the
aerobic cycled is concentrated in the settled sludge as the clear liquid that
overflows the weirs and will have a low concentration of phosphorus.
Phosphorus is removed from the system in the waste activated sludge.

If alum or other coagulants are fed into the ditch, the clarifiers can provide
additional chemical phosphorus removal. Treated effluent from the oxidation
ditches will flow to the clarifiers. The settled sludge from the clarifiers will be
returned to the ditch as activated sludge and typically enter the anaerobic basins
with the raw influent wastewater. Periodically sludge will be wasted from the
clarifiers to the aerobic digesters. Clarified effluent will flow to the UV
disinfection system and ultimate discharge to the Whitefish River.

Existing Clarifiers/Sludge Thickening. Mixed liquor from the oxidation ditches
would flow to one of the two existing clarifiers. Clarified effluent will be
disinfected with the UV disinfection system and discharged. Sludge from the
clarifiers will be recycled back to the head end of the plant or wasted to the sludge
thickener (disk thickening system) for further solids reduction and then to the
aerobic digesters. The thickening system will dewater the sludge to a 4% solids
concentration, reducing the size required for the aerobic digesters. A building to
house the thickening equipment would be constructed next to the aerobic
digesters. Minor modifications to the existing 75 ft. clarifier currently being used
for phosphorus removal will have to be made to accommodate the increased
volume of waste activated sludge. Modifications to the existing 65 ft. clarifier
that is not currently in use will be more extensive including installing a new
cover, drives, sweeps, electrical upgrades and HVAC upgrades. Splitting flow to
clarifiers of two different sizes can be problematic.

Aerobic Digesters. This alternative assumes that two new covered aerobic
digesters would be constructed for sludge stabilization. The digesters will be
equipped with: aeration diffusers for mixing and aeration; supernatant decant;
scum/grease removal, and; high-level emergency overflow in accordance with
DEQ-2 requirements. Stabilized solids will be pumped to the existing drying
beds (4.3 total acres) for further dewatering and volatile solids destruction.
Ultimate sludge disposal will be either to the local land fill or possibly to the local
composting facility. A building would be constructed to house pumping
equipment and possibly the blower equipment (costs assume reuse of the existing
blower building).

Process Equipment. Process equipment will include the items listed in the O&M
Cost Estimate in Appendix D.

UV Disinfection and Administration building. A 4,000 ft* building will be
constructed to house: an open-channel ultra-violet disinfection unit; effluent
magnetic flow meter; laboratory; auto-sampler; system controls and
administration facilities. The disinfection unit will provide a minimum 15 mJ/cm?
dose of 253.7 nm UV light to treated effluent and will be equipped with: 36 high
intensity/low pressure lamps; dose-pacing controls; automated lamp wiping;
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module lifting system; transmittance monitor; UV intensity sensors, and; level
control weir.

Maintenance of Plant Operations — Once the Oxidation Ditch improvements are
completed and on-line, cells #1 and #2 will be drained, undergo sludge removal and the
dikes will be re-contoured to accommodate a new facility access road.

Advantages of Oxidation Ditch:

e Facilities can easily fit within that of existing treatment cell #3, allowing the City
to maintain the maximum amount of treatment capability while the new
improvements are being implemented.

e Making use of existing infrastructure with the use of the main lift station and
screen, blower building, and sludge drying beds.

e Excellent effluent quality :

o BODs < 10 mg/l

TSS <10 mg/l

NH3 < 1 mg/l summer, 4 mg/l winter

TN <10 mg/l

TP <1 mg/l. Can be enhanced with chemical addition to < .3 mg/l.

e TN and TP removal through biological processes. Can be enhanced with
filtration for future limitations.

e Reliable, proven technology that has demonstrated performance in cold climates.
Several installations in Montana.

e Capable of handling variable loadings and flows.
Dis-Advantages:

o O O O

e Higher overall annual O&M costs than the existing system, but comparable to
other mechanical treatment alternatives.

e Capital cost and present worth higher than the other alternatives

e Physically, the largest mechanical system evaluated

Environmental Impacts - Anticipated long-term environmental impacts for the
Oxidation Ditch with aerobic sludge digestion and drying bed storage include:

Adverse:

e Higher power consumption than the current system.

e Increased overall O&M costs associated with more FTE’s, power, maintenance,
spare parts, etc.

Beneficial:

e The City’s effluent will receive a higher level of treatment prior to being
discharged into the Whitefish River; reduced ammonia and nutrient levels in the
treated effluent will result in enhanced instream water quality with a reduction in
the incidence of nuisance algae growth.
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e This alternative may also be coupled with controlled irrigation of adjacent areas
suitable for land application, further reducing pollutant discharges to the
Whitefish River and providing beneficial reuse of the City’s treated effluent.

e Reduced alum usage in order to achieve greater phosphorous removal.

Operation and Maintenance — Operation of the Pretreatment and Pumping equipment
will include daily checks on the equipment, adjustment as needed, scheduled and
unscheduled maintenance, removal and disposal of accumulated materials to the landfill,
lubrication, general cleaning, oversight of control system and emergency operations.
While not utilized at present, the odor control biofilter, if used, requires operation of a
blower, injection of supplemental water during dry weather and periodic replacement of
the filter media. The Secondary treatment process will require daily checks, adjustment
of cycle times and aeration, process control testing, collection and testing (or delivery to
lab) of compliance samples, adjustment of system controls, lubrication of blowers and
miscellaneous equipment, adjustment of chemical feed rates, periodic replacement or
cleaning of diffusers, general cleaning and system oversight. Solids handling equipment
includes blowers that will require maintenance, scheduling of decant back to headworks,
wasting of sludge to the sludge drying beds, general maintenance and cleaning of
equipment and disposal to drying beds. Periodically, the drying beds will require removal
of dried solids, testing and final disposal which could include onsite disposal, removal to
the landfill, used for composting or as a general soil amendment. The detailed cost tables
in the Appendices provide cost estimates for labor, power, chemicals and other
operational costs.

UV Disinfection System Operation — This effort will include daily checks on the system,
periodic replacement of the UV tubes, cleaning of the UV channels and general
performance monitoring of the system. Most UV systems of this size utilize a mechanical
cleaning system which utilizes a cleaning fluid and squeegees to keep the tubes clean.
The cleaning system will require periodic servicing. The light sensor which measure UV
transmittance will require cleaning. Alarms are provided on the system if a power failure
occurs or if transmittance of light from the UV tubes drops below a specific set point.
Lights must be replaced every 12,000 hours or when performance deteriorates. If a bank
of lights is removed from a channel, a hoist system should be used or two operators and a
support rack.

Land Reguirements- The Oxidation Ditch system can easily fit into the foot print of the
existing lagoon system. This land is owned by the City and no additional land acquisition
is required. The ditch system will take up less of the City owned property expanding the
opportunity for on-site land application of some of the treated effluent.

Construction Issues — The primary construction issues involved with the ditch
alternative are related to working within the footprint of the existing facility and also with
groundwater. It is known that the existing lagoon cells are clay-lined over alluvial
material. Draining Cell #3 while the other two cells are in operation will tend to create a
hydraulic gradient toward the drained cell and increasing the volume of leakage from the
operating cells #1 and #2. During construction of the ditch basins, it will be necessary to
provide adequate de-watering to allow forming of the concrete sub-structure and assuring
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that soil bearing capacities are not exceeded. Over-excavation and import of granular
soils may be necessary if unsuitable soils are encountered below the ditch basins.

Maintaining adequate treatment will be necessary during construction of the new facility.
It is anticipated that Cell #3 would be isolated by directing Cell #2 effluent directly to the
flocculating clarifier. Once isolated, Cell #3 liquid would be pumped to the beginning of
Cell #1. Cell #3 solids would be pumped to the furthest north drying bed (similar to the
operation conducted in 2002 for Cell #1). Once completely cleaned, work could then be
undertaken in Cell #3 for construction of the grit removal, flow measurement, chemical
feed, oxidation ditch, blower building and re-contouring. When these improvements are
complete, the new oxidation ditch could be put online and Cells #1 and #2 could be de-
commissioned by pumping the liquids to the oxidation ditch. Solids could be pumped to
the drying beds or could wait for completion of the digester. After Cells #1 and #2 are
drained and cleaned, the dikes could be re-contoured to allow for expanded use of their
footprint.

Sustainability Considerations- Energy efficient motors would be specified for high
horsepower motors including the blowers, ditch rotors, and high horsepower pumps.
Ramp starters or variable speed drives will be specified for high horsepower pumps, ditch
rotors and the blowers to maximize energy efficiency and to avoid the demand charges of
starting high horsepower motors. Probes and controls will be installed in the reaction
basins to optimize oxygen concentrations and the BNR process which will allow for more
efficient blower and equipment operation saving energy. Land application of a portion
of the treatment plant’s effluent could be accomplished on adjacent areas that are suitable
for land application.

Estimated Costs — Engineer’s detailed unit price estimate of cost to implement the
Oxidation Ditch alternative are provided in Appendix D. Table 4.6 below provides a
summary of the engineer’s estimate of capital costs including contingency, design,
bidding and construction inspection costs, and estimated salvage value at the 20-year
design life. Annual operation and maintenance costs including operational labor, power,
self-monitoring, chemicals, repair/replacement and spare parts are estimated as well.
These estimates will be used to compare net-present worth of the alternatives.

Table 4.6 Cost Summary for Oxidation Ditch Alternative
Total Capital Cost $21,356,133
Total Annual O&M Cost $928,000

20 Year Salvage Value $6,451,440
Present Worth of $31,023,170
Alternative
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The following Table 4.7 provides a comparison of capital and operating costs for the
three final options considered. The present worth cost provides a summary of the capital
costs, present value of operating costs with the present worth of the salvage value

Table 4-7 City of Whitefish Wastewater Treatment Alternatives
Net Present Worth Comparison Table

Alternative Capital Cost Annual O&M i(::j:; (I)\l;vl\:ll Salvage Value :;:::::sla':uwe ov:::::(:-x::t:ﬂ
Biolac w/ Existing Clarifier $15,914,648 $642,369 $8,729,790 $2,481,218 $1,132,428 $23,512,010
Sequencing Batch Reactor $15,984,739 $780,485 $10,606,791 $4,601,475 $2,100,113 $24,491 ,416
Oxidation Ditch $21,356,133 $927,996 $12,611,472 $6,451,438 $2,944,436 $31,023,169

deducted. Present worth can be considered as a more representative number of the true
value of the costs of each alternative. As noted, the Biolac system and the SBR have
similar capital costs whereas the Oxidation Ditch is significantly greater.

Table 4.8 City of Whitefish PER
Ranking of Three Screened Alternatives

Capital Costs
Operating Costs
Mechanical and Operational Complexity
Use of Proven Technology
Future Expansion Capability
Capacity to Remove Pollutants to Lower Levels
Cold Weather Operation
Odor Potential and Aesthetics
Environmental Impacts

Ease of Implementation
Public Acceptance

Total
Rank

Option 1 Option 2 Option 3

Biolac  SBR O-Ditch
1 1 3
1 2 3
1 1 1
2 1 1
3 1 2
3 1 1
2 1 1
2 1 2
1 1 1
1 1 2
1 1 1
18 18
3 1 2

Similar comparisons can be made for the present worth values for each alternative with
some variation in the present values of the Biolac system and the SBR due to the lower
operating costs of the SBR.

The treatment alternatives were ranked utilizing the criteria used in the earlier screening
process, with the addition of three additional factors, as described in Table 4.8 below.
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Discussion — The first two factors reflect the capital and operating costs for each option,
with the oxidation ditch reflecting the highest capital and operating costs. Complexity of
the treatment alternatives is relatively similar. The Biolac option was scored lower for
proven technology primarily due to the use of a fermenter, a process that can be
problematic with odors and has not be fully tested with the lagoon based system. The
Biolac system is also more difficult to expand with an earthen structure. Lack of close
operational control, limited solids management and the limits of proven technology also
result in a reduced score for the Biolac in the system’s capacity to reduce pollutants to a
lower level. Cold weather operation is similar for the three options although the large
surface area of the Biolac reduced the score on this item. The SBR was scored better for
aesthetics, primarily due to the systems relatively small size. Environmental impacts of
each alternative are similar as is the ease of implementation. A Public Meeting was held
to discuss the treatment options and the draft PER made available to the public. No
adverse comments were received by the public. One city councilman indicated that the
carbon footprint of the treatment alternatives should be a factor in the selection process.
The Mayor further indicated that odor potential of treatment options should be a
consideration. The process indicates that the SBR facility is the best alternative for the
City of Whitefish.

The SBR plant, with good operation, can meet existing and the proposed permit limits
suggested for the next permitting cycle. Use of chemicals will allow for improved
phosphorous removal required for the more restrictive permit standards. Ultimately,
filtration of the treated effluent may be necessary to meet more restrictive standards in the
future.

Recommended Wastewater Treatment Plant
Improvements

4.6.1 Summary of Recommendations

After review of the planning document by the Whitefish Public Works Department, the
City Council and the Public, it was concluded that the Sequencing Batch Reactor was the
most cost-effective and environmentally sound treatment alternative. The proposed
project includes replacement of the existing secondary treatment plant with a Sequencing
Batch Reactor (SBR) capable of removing ammonia, nitrogen and phosphorous to fully
comply with the requirements of the current MPDES discharge permit. Furthermore, the
plant will be capable of meeting anticipated more restrictive nutrient standards proposed
by the DEQ in the next two discharge permit cycles (5 and 10 years hence).

The estimated costs for the project are $17,366,666 including costs for construction (with
a 3% inflation factor presuming construction in 2019), engineering, administration and a
15% contingency. Annual costs for operating the entire facility are estimated to be
$780,480, which roughly equates to a $440,000 cost increase over the current operational
cost. Detailed cost estimates for this option are included in Appendix D. Chapter 6 will
consider an implementation strategy to develop this option.
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Chapter 5 Other Nutrient Reduction Options

5.1 Introduction
5.1.1 Nutrient Reduction Qutside of the Treatment Plant

The City of Whitefish is currently investigating means to reduce nutrients through
methods other than removal in a centralized wastewater treatment plant. Nutrient
reduction could include reduction at the source, removal of alternate sources such as
stormwater, agricultural runoff or wood smoke, land application of wastewater in lieu of
discharge, upstream controls such as improved management (or elimination) of septic
systems and other options involving the concept of nutrient trading. The City of
Whitefish has obtained a grant from the Montana DNRC to prepare a Nutrient Reduction
Plan which is being prepared by Robert Peccia & Associates in conjunction with
Anderson-Montgomery Consulting Engineers. The Executive Summary from this plan is
included below.

5.1.2 Executive Summary for City of Whitefish Nutrient Trading Plan

The Montana Department of Environmental Quality (MDEQ) defines nutrient trading as
a market-based approach to achieving water quality standards in which a point source
(such as the Whitefish Wastewater Treatment Plant) purchases pollutant reduction credits
from another point source or a nonpoint source in the applicable trading region that are
then used to meet the source’s pollutant discharge obligations. To be creditable to the
source purchaser, the credits must reflect an actual, pollutant load differential below the
credit seller’s baseline. Under certain circumstances, a point source buyer may have to
purchase more than one pound of pollutant reduction to equal a pound discharged at its
outfall. In simpler terms, if the City can find means to reduce nutrient loading (nitrogen
and phosphorus) from other sources they can obtain a “nutrient credit” that in effect
increases the nutrient loading limits for nitrogen and phosphorus in the City’s current
discharge permit. Potential nutrient trading sources in the Whitefish Area include:

e Land application of effluent from the existing wastewater treatment plant.
e Residential on-site septic systems.

e Runoff from agricultural land

e Stormwater runoff from the City’s stormwater collection system.

e Golf course runoff.

e Smoke from woodstoves.

5.1.3 Initial Investigative and Sampling Efforts

In order to make an initial determination as to whether or not there are potential nutrient
trading sources near the Whitefish Wastewater Treatment Plant (WWTP), an initial
sampling plan was developed to screen for the presence of nutrients in the City’s
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stormwater discharges and at or near the mouth of nearby tributary streams that flow into
the Whitefish River. The table below taken from Chapter 1 of the Plan summarizes the
sampling points.

TABLE 5.1 Sampling Points
Sample Location Sample Type
Whitefish River Outfall Storm Water
Riverside Pond Storm Water
Hamilton/Baker Outfall Storm Water
Spruce Court Outfall Storm Water
Mouth of Cow Creek Surface Water
Swift Creek at Delrey Surface Water
Swift Creek at Olney Surface Water
Haskill Creek Near Mouth Surface Water
Viking Creek Near Mouth Surface Water
Walker Creek Near Mouth Surface Water
Whitefish River at Columbia Bridge Surface Water
Whitefish River at JP Road Surface Water
Whitefish River at Highway 40 Surface Water
Whitefish River at Lake Outlet Surface Water

The current in-stream nutrient standards for the Northern Rockies Ecoregion (as defined
in Circular DEQ 12-A) are 0.275 mg/l TN and 0.025 mg/l TP. These standards are in
effect from July 1% to September 30™ of each year and were used as an initial gauge for
the significance of the initial sampling results. The limited sampling that was completed
in 2014 indicated three areas or sources where nutrient concentrations exceeded the
numeric nutrient instream standards for the Northern Rockies Ecoregion. They were Cow
Creek, Walker Creek and stormwater runoff from the City of Whitefish. Cow Creek
receives multiple discharges from the City’s storm drainage system and livestock are
wintered just to the east of the creek in the Creek View Drive area. Livestock (cattle)
were noted on Walker Creek near the Dillon Road Crossing and could be contributing to
the nutrient loading in the creek. Nutrients detected in the urban stormwater runoff can
be attributed to sources such as lawn fertilizer, pet waste, and particulate material. Based
on the sampling results and on the ground investigations the conclusion was made that
the Cow and Walker Creek drainages and the City’s stormwater effluent have a potential
for generating nutrient trading credits.

In addition to the above sources other potential sources of nutrient credits were
investigated in the nutrient trading plan including:

e Golf Course Runoff

e Agricultural Runoff

e Lawn Fertilizers

e Areas with onsite septic tanks
e Smoke from woodstoves
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e Land Application (irrigation) of the Effluent from the Whitefish Wastewater
Treatment Plant (WWTP)

5.1.4 EVALUATION OF POTENTIAL NUTRIENT TRADING SOURCES

The table below taken from Chapter 3 summarizes the advantages and disadvantages of
potential nutrient trading sources:

TABLE 5.2 Advantages and Disadvantages Of Nutrient Trading Sources

Potential Trading Source

Advantages

Disadvantages or Issues

Land Application of WWTP Effluent

Long-term source of credits.

Most credits available of any of the
sources.

City would have direct control of the
irrigation system.

Quantity of available credits easy to
document

Amount of credit will not vary
unless irrigated volume reduced or
increased.

Cost to implement is very high with the
exception of irrigating on City property around
the plant.

Multiple irrigation sites would be needed.
Would have purchase multiple sites or enter
into multiple lease agreements.

Clay soils in the area may pose challenges.
Extensive piping system is required to serve
multiple irrigation sites.

Credits available only during irrigation season
unless total retention/storage is provided.

Residential On-Site Septic Systems

Moderate amount of potential credits
available.

Long-term source of credits.
Amount of credit will not vary.

Cost per pound of credit is very high.

Septic systems that connect to the City’s
collection system will increase the Ibs/day
loading to the WWTP by at least twice the
Ibs/day of credits generated.

Converting septic systems to a central or
individual level two advanced treatment
systems would require a significant monitoring
effort by the City to validate and maintain the
credits.

Runoff from Agricultural Land

Moderate to low amount of potential
credits available

Cost per pound of credit generated is
reasonable

Not a long-term source of trading credits (land
use or ownership can change).

Requires landowner cooperation.

BMP’s will require a management and
maintenance effort by the City to document
and validate credits.

Storm water

Cost per pound of credit generated is
reasonable

Amount of potential credits available is low.

Golf Courses

Not likely to provide a significant amount of
trading credits.

Would have to enter into an agreement with
the golf course owners for management of
BMP’s

May not be a long term source if golf course
closes, changes ownership or management
practices.

Urban Runoff (Lawn Fertilizer)

Cost to implement fertilizer
management programs and/or
implementing ordinances to require
fertilizers with slow release nitrogen
and low or zero phosphorus should
be reasonable.

May be difficult to document the effect of
implementing management BMP’s and
fertilizer ordinances.

Depends upon public participation and results
may vary from year to year.

Would have to document by sampling runoff
on a yearly basis.

Magnitude of trading credits unknown. Other
states have not noticed marked decrease in
nutrient pollution.
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Smoke from Woodstoves e  Likely not a significant source of trading
credits

e  Would be hard to manage and document.

. Pollution control devices on woodstoves don’t
typically target nutrients.

The table below also taken from Chapter 3 of the Nutrient Plan summarizes an estimate
of potential trading credits that may be available from the various sources that were
evaluated in this document. Sources that did not show initial promise are not included in
this table. These estimates are very preliminary and are subject to many factors as
discussed in this document. The table also provides a range of estimated costs to
generate the estimated nitrogen trading credits based on the preliminary analyses
provided in Chapter 2 of the Plan. These cost estimates are provided in
dollars/pound/day, in other words the cost to produce a pound per day of nitrogen credit.
The costs to produce a pound per day of phosphorus credit are not provided but would be
significantly higher because the number of phosphorus credits generated from each
source is much lower than the pounds per day of nitrogen credit generated. The estimates
are provided are preliminary and would have to be fined tuned for each actual trading
source that is pursued. For comparison purposes the cost and amount of credits that
would be generated by adding nutrient removal to a new mechanical treatment plant is
included in the table.
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TABLE 5.3 Estimate of Nutrient Credits Generated From Various Sources and Cost/Day/Lb of Credit Generated

Trading Source

Estimate of Total
Available TN Credits
(Ibs/day)

Estimate of Total
Available TP Credits
(Ibs/day)

Estimated Capital
Cost for BMP or
Credit Generation

Cost per One Pound of
TN Credit Generated
per Day

Notes

Onsite Land

Assumes 20 Acres Available for Irrigation

Application at the Up to 22 Up to 0.5 $1.0 million $45,000 at WWTP Site. Available credits will

WWTP Property decrease and cost per credit will increase if
a mechanical plant with BNR is
constructed, due to lower nutrient
concentration in the effluent.

Land Application Up to 192 currently Up to 4.2 currently $10 million - $73 $36,000-$237,000 Cost and credits dependent upon volume of

Offsite from the WWTP Up to 276 by end of Up to 6 by end of million wastewater land applied.

20-yr planning period planning period

Connect on-site septic 14-24 0.6-1.8

systems to City (Potential for area (Potential for area around Capital costs and cost per pound per day of

collection system or around Whitefish lake | Whitefish lake and upper Varies Varies credit for site specific examples are

convert to advanced and upper Whitefish Whitefish River.) provided in table 2-13.

treatment River.)

Connect 100 generic Range of costs and generated credits based

lots with on-site septic on either connecting to sewer system or

systems to City $4.1million - $5.3 $650,000 to 1.4 million | installing advanced treatment. Less credits

collection system or 3.81t06.3 0-0.5 million for 100 generic for 100 generic lots are generated for advanced treatment.

convert to advanced lots

treatment

Agricultural Runoff 8 2 Varies with BMP Varies with BMP Total available credits may increase if other

(Based on three areas
with significant
concentrations of

(Based on three areas
with significant
concentrations of

implemented.
$90,000 to $108,000
(For three site specific

implemented.
$ 34,000 to $38,000
(Based on three areas

areas are identified.

livestock.) livestock.) examples evaluated.) with significant
concentrations of
livestock)
Stormwater 0.4t04.0 0.08 t0 0.80 Varies with BMP Varies with BMP
implemented and implemented and
drainage area. drainage area.
Stormwater estimates $25,000 to $ 223,000 $3.8 million - $42 Costs vary with type of BMP implemented.
for generic 5 acre 0.003 to 0.007 0.0009 to 0.002 million See Table 2021
drainage area
Install Mechanical Assumes BNR would increase current TP
Treatment with 109 21 removal rate by 50% and produce 10 mg/I
Biological Nutrient Based on current flow Based on current flow. $1,600,000 $14,700 (current) TN in WWTP effluent.
Removal at the (1.0 MGD). To add BNR to
Whitefish WWTP Mechanical Treatment $9.815 (20-yr)
163 31 Plant

Based on 20-yr
planning period flow

Based on 20-yr flow
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5.1.5 Need for Nutrient Trading Credits

The table below summarizes the current nitrogen and phosphorus loading limits in the
City’s discharge permit that expires in July of 2020. The table also includes the current
and projected 20-year nutrient effluent loadings with an estimate of the credits that will
be needed over the planning period in order to comply with the current discharge permit.

TABLE 5.4 Current Nutrient Loading Limits with Current and 20-Year Estimated
WWTP Effluent Nutrient Loads
Nutrient Current Current Estimated 20-yr | Current Credits
Permit WWTP WWTP Credits Needed at
Effluent Average Average Needed End of 20-
Limit Effluent Load | Effluent Load (Average) | Year Planning
(Ibs/day) (Ibs/day) (at 1.5 MGD) (Ibs/day) Period (Avg.
(Ibs/day) (Ibs/day)
Nitrogen
Summer 176 184 276 8 100
Non-Summer 273 184 276 0 3
Phosphorus
Year Around 10.4 4.5 6.75 0 0

The treatment plant effluent loadings in the above table are based on the performance of
the City’s existing aerated lagoons. At current treatment levels, there will be no need to
obtain phosphorus credits during the planning period unless the effluent limits in the
City’s discharge permit are lowered during the 20-year planning period. The existing
WWTP will not be able to meet the current and 20-year summertime permit effluent limit
of 176 Ibs per day for total nitrogen and it will not be able to meet the non-summertime
permit effluent limit by the end of the 20-year planning period. Currently, the existing
treatment plant will exceed the nitrogen loading limit in its discharge permit by up to 8
Ibs per day and this number will increase to 100 Ibs per day by the end of the planning
period. The estimated credits that will be needed at the end of the planning period will
likely decrease or may not be needed if the City constructs a treatment process that is
more efficient at removing nitrogen (and phosphorus) than the existing aerated lagoons.
If nutrient trading is implemented, the first order of priority would be to obtain nitrogen
trading credits in the summer months.

5.1.6 Feasible Options for Nutrient Trading

There is one trading option that would be able to provide the 100 Ibs/day of nitrogen
credits needed at the end to the planning period; land application of a significant portion
of the treated wastewater effluent from the WWTP. The construction of a mechanical
plant with nutrient removal would also allow the City to meet the requirements of its
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discharge permit. Constructing a new WWTP is not nutrient trading. Although, there is
a limited potential that the City could sell credits to another entity in the future if a new
WWTP is constructed that removes more Ibs/day of nitrogen and phosphorus than is
required by the discharge permit for the plant.

The remaining sources listed in Table 5.2 (stormwater, septic tanks and agricultural
runoff) even if combined would likely not be able to generate the needed 100 Ibs/day of
nitrogen credits in the summer months at the end of the planning period without
upgrading City’s WWTP. In the short-term installing an irrigation system to irrigate
effluent on the City’s property combined with trading credits from other sources would
allow the City to meet the nitrogen effluent limits for a portion of the planning period (5-
10 years). Other options include:

e Credits from recent and future stormwater improvements. The amount of
potential credits from stormwater improvements is limited (estimated at 0.4 to 4
Ibs/day of total nitrogen). However, it may be possible to obtain credits for
recently completed and future stormwater improvements such as detention basins
and groundwater infiltrators. These credits could be documented by sampling and
banked for future use. It is likely not cost effective to install stormwater treatment
just for obtaining nutrient credits because of the small amount of credits available,
but credits should be documented and banked for improvements that are being
completed for other reasons. These credits could be used if future discharge
permit nutrient limits become more stringent in the future.

e Credits from On-Site Septic Systems. In general it would not be cost effective to
obtain nutrient trading credits by sewering areas with on-site septic systems and
connecting to the City’s sewer system or by providing some type of advanced
treatment system for the on-site systems. The costs are very high for obtaining
the credits from septic systems as illustrated in Table 5.3. Also, if the on-site
systems are connected to the City sewer system the additional nutrient load in
Ibs/day to the City’s treatment system would be at least twice the amount of
nutrient credits in Ibs/day that could be generated (due to the trading ratios that
de-rate the credits as discussed later in this document). However, if there are
areas adjacent to the City’s collection system that are going to be connected for
other reasons, the credits should be documented and banked for future use in case
future discharge permits tighten the effluent limits for nitrogen and phosphorus.

5.1.7 Viable Nutrient Trading or Reduction Options

In order to determine if a particular method of reduction is viable for nutrient trading the
following criteria should be examined:

e Capital cost for implementing BMP’s or improvements to generate credits.
e Cost per pound per day of nutrient credit generated.
e Quantity of credits available from the source.
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e Practicality of maintaining and documenting the quantity of credits generated.
e Whether the credits are long or short term.
e Manpower effort and cost required to maintain and operate BMP’s.

Based on these criteria and the analysis in this document the most cost effective and
practical options for generating nutrient credits or meeting the requirements of the City’s
discharge permit would be:

1. Adding nutrient removal to the proposed mechanical treatment plant.
2. Installing BMP’s to reduce nutrients in agricultural runoff.
3. Irrigation of WWTP effluent.

These options are discussed in more detail below.

1. Adding BNR to the Proposed Mechanical Treatment Plant - This source does not
generate credits by “trading” in the traditional manner with other sources of nutrient
pollution. It consists of constructing a new treatment plant with nutrient removal
capability. The cost per pound per day of credit that is presented in Table 3-2 of the
Nutrient Plan was based on the cost to add nutrient removal to some type of mechanical
treatment plant such as a traditional activated sludge plant, oxidation ditch, MBR or SBR.
It assumes that the plant is going to be constructed as a replacement to the existing
aerated lagoons. This source of “credits” is discussed here because it appears to be the
most cost effective means of meeting the current discharge permit’s nitrogen and
phosphorus limits. Also, it is capable of generating trading credits in excess of what is
required to meet the current discharge permit which could be sold to other point source
dischargers if they exist. In-plant nutrient removal options are discussed in detail in the
prior chapter of this document.

2. Installing BMP’s to Reduce Nutrients in Agricultural Runoff - This source would
not likely generate a significant quantity of credits. However the cost to implement
BMP’s to remove nutrients from agricultural runoff is lower than most of the other
options. This may not be a reliable long-term source of nutrient trading credits if land
ownership changes or if land management practices change. Therefore, this may be a
good option if the nutrient limits in future discharge permits are lowered further and
credits are needed to comply with the permit in the short-term until treatment upgrades
can be completed.

Other sources that were evaluated that were not as cost effective, posed management or
documentation problems or that did not generate a significant number of credits included:

e Connecting on-site septic systems to the City’s collection system or converting
them to advanced treatment.
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e Adding BMP’s for nutrient removal to existing stormwater discharges (unless
they are being done for other reasons then the credits should be banked for future
use).

e Off-site land application of large volumes of wastewater effluent.

e Runoff from golf courses.

e Runoff from urban lawns.

e Woodsmoke.

3. Irrigation of WWTP Effluent - Land application can be used to reduce the nutrient
loading from the existing or new wastewater treatment plant. A nutrient credit would be
applied to the City’s nitrogen and phosphorus loading limits in its wastewater discharge
permit. One pound per day of nitrogen and phosphorus credit would be given for each
pound per day of credit that was land applied. Credits would only be given for the months
that irrigation occurs (May-Sept.) unless a large storage lagoon is constructed to store
wastewater that is discharged during the remainder of the year. Land applying a portion
or all of the effluent from the City’s wastewater treatment system could partially or
totally eliminate the need to construct a treatment system with nutrient removal. In order
to land apply wastewater effluent it must be treated to meet at least secondary effluent
standards for BOD, and TSS and must meet total coliform limits. The degree of
treatment required and the coliform limits that must be met are based on the crop that is
irrigated with the treated wastewater. The table in the design criteria section summarizes
MDEQ’s land application requirements for various types of crops.

The City’s current discharge permit has nutrient loading limits for nitrogen and
phosphorous. The limits for nitrogen are more stringent in the summer months from July
1% to September 30™ of each year as summarized in the table below. The table also
includes current and projected design loadings in the wastewater treatment plant effluent
(assuming treatment efficiency does not change):

TABLE 5.5 Permit Nutrient Limits and
Current WWTP Nutrient Loadings

NUTRIENT | SUMMER LOADING | NON SUMMER CURRENT ESTIMATED AVERAGE
LIMITS LOADING AVERAGE LOAD LOAD IN 2035
(July 1 To Sept. 30™) LIMITS (From Discharge (Assuming current effluent TN
Permit Fact Sheet) & TP concentrations)
Nitrogen 176 lbs./day 273 Ibs./day 184 Ibs./day 276 lbs./day
Phosphorus 10.4 Ibs./day 10.4 Ibs./day 4.5 Ibs./day 6.75 Ibs./day

A number of conclusions can be made from the above table:

e Based on current and estimated design phosphorus loads in the treatment plant
effluent, phosphorus effluent loads will not exceed discharge permit loading
limits over the 20-year planning period.
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The average current effluent nitrogen load (184 Ibs. /day) will exceed the new
summertime nitrogen loading limit of 176 Ibs. /day by an average of 8 Ibs. /day.
The average effluent nitrogen load will exceed the new non-summertime nitrogen
loading limit of 273 Ibs./day near the end of the 20-year planning period by an
estimated average of 3 Ibs./day (unless a new treatment plant with nutrient
removal is constructed).

The effluent nitrogen load will have to be reduced by 100 Ibs./day to meet the
summertime nitrogen loading limits and by 3 Ibs./day to meet the non-
summertime nitrogen loading limits near the end of the 20-year planning period

The Nutrient Trading Plan evaluates land application as a source of nutrient trading
credits in detail. In this document four alternatives were considered for land application:

1.

Alternative One: Land Apply a Portion of the Wastewater Treatment Plant
(WWTP) Effluent on City Owned Property at the WWTP (see limitations
discussed below).

Alternative Two: Land Apply All of the WWTP Effluent During the Summer
Months (Mid-May to Mid-September; approx. 120 days), Continue Discharging
the Remainder of the Year.

Alternative Three: Construct a Storage Lagoon and Land Apply All of the
WWTP Effluent During the Summer Months, Totally Eliminating the Discharge
From the WWTP.

Alternative Four: Land Apply to Meet Summer Nitrogen Limits for 20-year
Planning Period (100 Ibs. of credit required by end of planning period).

Out of these four alternatives only Alternative One was deemed a viable alternative for
nutrient trading. The other alternatives were eliminated at this point in time for the
following reasons:

Based on NRCS soils data '5 to /4 of the area in the Whitefish Valley is rated as
“very limited” for the disposal of wastewater by irrigation, the remainder of the
area is ranked as “somewhat limited”. This is due to a number of factors
including high clay content, high water table, and slopes too steep for irrigation.
The most significant factor is the clay content of the local soils. Clay soils can
become impermeable after extended periods of irrigation due to sodium and other
dissolved solids in the wastewater. Much of the land in the Whitefish near the
Whitefish WWTP is classified by the NRCS as unsuitable for the land application
of wastewater due the high clay content of the soil and high groundwater in
certain areas.

The area around the WWTP is heavily populated and large blocks of suitable land
for irrigation are limited. It would likely not be possible to find enough suitable
land for the alternatives with the higher acreage requirements.
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e Required buffer zones around irrigation sites further complicate finding large
blocks of suitable land.

e Alternatives Two, Three and Four would require 130 to 1200 acres of land for
irrigation and off season storage to be viable.

e Due to the lack of large blocks of suitable land, multiple irrigation sites and a
complex piping system would be required.

e The clay content of the soils could cause a site to fail over time if the soils is not
periodically conditioned and maintained.

e Capital costs ranged from $5.7 million for Alternative Four to $72.8 million for
alternative Three. Construction of a new WWTP for ammonia removal would
still be required for Alternatives Two and Four.

Figure 5.1 shows potential sites with suitable soils for land application (per the NRCS
soils maps) of wastewater. This figure illustrates problem of finding large blocks of
suitable land. Alternative One was deemed viable for the following reasons:

e The City already owns the land and can manage it properly for land application.

e The soils appear to be somewhat suitable for land application, although a
thorough soils investigation would be required to determine its actual suitability.

e Could be used in the future if nutrient limits in the City’s discharge permit are
reduced further supplementing the treatment efficiency of a new WWTP during
the summer months when the nitrogen loading limits are the most stringent.

e Itis the least costly of all of the land application alternatives that were evaluated.

The City owns approximately 40 acres of land around the wastewater treatment plant.
This alternative consists of the construction of a land application system that would land
apply treated effluent on suitable ground owned by the City at and adjacent to the
existing wastewater treatment plant. This alternative would be utilized to supplement the
disposal of treated effluent from either the existing aerated lagoon system or the preferred
mechanical treatment plant alternative (the SBR system). Approximately half of this
area (20 +/- acres) is covered by a dense growth of various types of trees and shrubs
including Engelmann Spruce, Douglas Fir, Western Larch, Lodgepole Pine and Sub-
Alpine Fir. This area also contains a popular public walking/biking trail. A preliminary
site survey of this area estimated approximately 292 trees per acre of the various types
listed above, with the predominate species being Engelmann Spruce (152 trees per acre)
and Douglas Fir (81 trees per acre). Discussions with a local landscaping firm and RPA’s
Landscape Architecture Division staff indicated that irrigation of this heavily forested
area may be detrimental to the existing trees and in fact may Kkill the trees, especially if
drip or subsurface irrigation is used. The potential issue is the clay content of the local
soils. If the clays are prone to swelling when they become saturated, the soil
permeability will decrease preventing enough water from reaching the root zone of the
trees.
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For the forested 20 acres, further study will be required to determine if any irrigation can

occur without harming the existing tree growth.

It may be possible to install some type

of limited irrigation system, however a detailed soil study should be completed and an
agronomist or forestry expert should be consulted before any irrigation is attempted in
this area. The density of the existing trees and vegetation would also make installing an
irrigation system a challenge and add to installation costs. If spray irrigation is used to
irrigate this area the effluent would have to be filtered to meet Class A requirements due
to public accessibility.

Therefore, from a practical standpoint only 20 (+/-) acres may be available for irrigation
which would limit the irrigation volume to approximately 0.12 MGD. This area lies
adjacent to the existing sludge drying beds and aerated lagoons. See Figure 5.2. This
area could be irrigated with hand lines or wheel lines. A center pivot is probably not
suitable because of the shape and size of the remaining areas. The effluent would have to
meet at least Class C or D requirements (If public access is not allowed). However, the
current WWTP effluent should meet Class B requirements because it is oxidized, settled

TABLE 5.6 MDEQ Land Application Requirements

Class of Reclaimed

Requirements and

Allowable Uses

Notes

Wastewater Treatment Standards

A Must be oxidized, Spray, drip or subsurface
coagulated, filtered and irrigation of nonfood
disinfected. BOD and crops and food crops.
TSS < 10 mg/l. Median Landscape irrigation of
number of total coliforms | restricted and unrestricted
< 2.2 CFU/100 mls access areas

B Must be oxidized, settled, | Same as Class A except
and disinfected. BOD not allowed for food root
and TSS < 10 mg/l. crops or landscape
Median number of total irrigation of unrestricted
coliforms < 2.2 CFU/100 | areas.
mls

C Must be oxidized, settled | Spray, drip or subsurface
and disinfected. Median irrigation of nonfood
number of total coliforms | crops. Only spray
<23 CFU/100 mis irrigation of food crops.

Only landscape Irrigation
of restricted access areas
D Must be oxidized and Spray irrigation of tress Disinfection not generally

settled.

and fodder, fiber and seed
crops. Drip or subsurface
irrigation of nonfood
crops.

required unless in close
proximity to public access
or habitation.

and disinfected (see Table 5.6) A pump station will have to be constructed to pump the
treated effluent through the irrigation system. A small surge/storage basin may be
warranted to even out peaks in the effluent flow and because continuous and/or daily
irrigation may not be possible. MDEQ requires a minimum resting period of 3 days for
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every one day of irrigation. The existing lagoons would serve this purpose at present.
However, if a new mechanical plant is constructed, a small surge/storage basin will have
to be included with this alternative. The clay soils also pose a challenge for this area and
the soils may have to be periodically amended with gypsum to maintain the permeability
of the soils. A detailed soils evaluation should be completed prior to designing and
implementing this alternative to insure that it is viable. The cost estimate for this
alternative assumes that only 20 acres of the existing WWTP site is suitable for irrigation.

Design Criteria. Design criteria for determining application rates for this alternative are
provided in the Appendix F. MDEQ Circular 2 requirements for land application of
wastewater effluent will be followed as applicable.

Appendix F, taken from the Nutrient Reduction Plan (copy available upon request)
contains land application design criteria for two crops; alfalfa and poplar trees. Poplar
trees were evaluated because they have a much higher evapotranspiration rate than other
crops. Currently the City of Missoula Montana is using poplar trees to dispose of a
portion of its wastewater effluent. DEQ Circular 2 requires that two land application
rates be calculated using soil permeability as one parameter and nitrogen loading (based
on crop nitrogen uptake) as the other parameter.

The allowable application rate is the lower of the two calculated rates. The rate
calculated by soil permeability is directly affected by the soils infiltration rate at the
irrigation site(s). The Nitrogen loading rate must be calculated to insure that all of the
applied nitrogen is taken up by the crop to prevent groundwater contamination. The soils
in the Whitefish area and near the existing wastewater treatment plant typically have a
high clay content and low infiltration rate. As can be seen from the calculations in
Appendix A (available on request), the estimated hydraulic loading rate of 26.7 inches
per year is significantly less than the nitrogen irrigation loading rates calculated for
alfalfa (38.16 inches) and poplar trees ( 170 inches per year). Therefore, the hydraulic
loading rate controls. Because of the low hydraulic loading rate, the high
evapotranspiration (ET) rate of poplars and other crops with high ET rates cannot be
taken advantage of.

Environmental Impacts- There are no adverse long-term environmental impacts
associated with this alternative. The degree of treatment that will be provided to the
wastewater should minimize odors and pathogens will be inactivated with disinfection.
There are long-term benefits associated with this alternative. A portion of the treated
wastewater from the WWTP will be re-used for the production of a crop (likely hay) and
will not be discharged into the Whitefish River. The required buffer zones will be
implemented protecting public health and safety. Periodic conditioning of the clay soils
may be required to maintain their permeability.

Land Requirements- The land that will be irrigated is already owned by the City. No
additional land will have to be purchased. The land will be put to beneficial use by
raising some type of crop.
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Construction Issues- There are no significant construction issues associated with this
alternative.

Sustainability Considerations -Energy efficient motors would be specified for the
pumps for the irrigation system. Land application provides for beneficial re-use of the
treated wastewater to raise a marketable crop.

Estimated Costs - Engineer’s unit price estimate of cost to implement this land
application alternative are provided in Appendix F. The Summary Table 5.7 provides
the engineer’s estimate of: construction costs; contingency; design, bidding and
construction inspection costs, and; estimated salvage value at the 20-year design life.
Operation and maintenance costs including: operational labor; power; repair/replacement,
and; spare parts are estimated as well.

Table 5.7 Cost Summary for On-Site Land Application Alternative
Total Capital Cost $ 969,700
Total Annual O&M Cost $ 15,890
Present Worth of Alternative $1,159,000

Cost-Effectiveness of Land Application — As noted in Table 5.3, the cost for land
application of wastewater on the treatment plant site, while significantly less than off-site
land application, is still significantly greater than nutrient removal utilizing the BNR
capacity of the wastewater treatment plant. However, in the future, more restrictive
standards may require a tertiary treatment process be installed at the plant to meet lower
nutrient effluent criteria. At this juncture, land application may become cost-effective.
Additionally the concept of land application allows for nutrient reuse rather than nutrient
disposal, presenting an environmental benefit not available from the option of stream
discharge. The growth of trees on site would also serve to tie up CO2, potentially off-
setting the carbon production associated with the wastewater treatment plant.
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WHITEFISH 2016 WASTEWATER PER

Chapter 6 Project Implementation

6.1

6.2

Institutional Responsibility

6.1.1 Introduction

The City of Whitefish has the necessary legal authority and financial capability to construct and
operate the existing and proposed wastewater facilities. The City officials recognize the need to
upgrade and expand the wastewater system as regulatory standards require new or more
stringent levels of treatment. This engineering report identified needed wastewater treatment
facilities and developed treatment alternatives, leading to a recommended option. The
wastewater collection system was not evaluated but was previously considered in a similar
planning document prepared in 2014. This chapter of the report will evaluate the financial
impacts of the proposed project and identify methods to finance needed improvements. A
proposed project budget was provided. Project sustainability is considered in this section.

6.1.2 Financial Status

The wastewater system is an enterprise fund operated by the City of Whitefish with a
substantial operating budget for revenues and expenditures. Current annual revenues are
estimated to be $2,421,500 for 2016 and O&M costs are budgeted at $ 1,887,877. There are
3,880 equivalent resident dwelling units providing approximately 73% of the annual revenue.
The City has eight existing loans with Montana State Revolving Loan (SRF) and enjoys a good
status with this funding agency.

A rate study for the Whitefish water and wastewater system was completed in March 2016 by
AE2S/Nexus. While the study was completed prior to the completion of this PER, preliminary
results for project costs were factored into the rate analysis. The Executive Summary from the
Wastewater Utility Financial Plan and Rate Study is included in Appendix G. It should be
noted that the Whitefish City Council is still reviewing the rate study and should adopt the
document in the near future.

Project Recommendations
6.2.1 Project Description

The proposed project includes replacement of the existing secondary treatment plant with a
Sequencing Batch Reactor (SBR) capable of removing ammonia, nitrogen and phosphorous to
fully comply with the requirements of the current MPDES discharge permit. Furthermore, the
plant should be capable of meeting anticipated more restrictive nutrient standards proposed by
the DEQ in the next two discharge permit cycles (5 and 10 years hence). Pretreatment of the
wastewater will be provided by the existing perforated screen plus grit removal capability
added by a new unit process. A four cell sequencing batch reactor will be constructed within
the third lagoon cell whereas the existing lagoon cells will be retained for treatment during
construction. Use of 4 cells allows continuous discharge from the system, eliminating the need
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for a post treatment flow equalization basin. Biosolids from the SBR plant will be discharged
to an aerobic digester for further stabilization. The existing flocculating clarifier will be
converted to a covered aerobic digester. After stabilization, biosolids will be sent to the
existing drying beds for further dewatering and long-term storage. Periodically the solids can
be removed for disposal at the landfill or land application. While not an immediate plan (or
need), a small composting operation could be constructed on site within one of the old
treatment cells utilizing biosolids and wood waste to generate compost. Disinfection of the
treated effluent would be provided by ultraviolet disinfection. Chapter 4 provides a complete
description of the recommended alternative, including drawings. Figure 6.1 provides a
perspective drawing of how the new treatment plant would appear on the site.

Variations of SBR facilities are available from manufacturers with the primary differences
related to the decanter, type of aeration device and control system. The aeration systems can
range to fine bubble diffusers to coarse bubble jet aeration, each with unique characteristics in
energy efficiency and O&M requirements. Appendix J contains design reports from four
different types of manufacturers typifying the how each company designs and assembles their
equipment packages. Cost estimates in this report were based on the Sanitaire ICEAS SBR
system utilizing 4 basins. However, this should not be construed as a recommendation for this
type of system. The procurement process used to select an equipment package should include
consideration of energy efficiency, O&M requirements, availability of support, references,
number of operational systems, etc. to insure that the optimal facility is built addressing the
needs for the City of Whitefish. Often equipment will be pre-purchased with a separate
procurement process with the final plant design then based on the specific installation
requirements for the selected supplier. After equipment selection and final design, the project
would be bid to obtain a General Contractor to complete site work and install the equipment.
Pre-purchase equipment could include the grit removal system, the SBR equipment, aerobic
digester aeration and the UV disinfection equipment.

The estimated costs for the project are $17,366,666 including costs for construction (with a 3%
inflation factor for construction in 2019), engineering, administration and a 15% contingency.
Annual costs for operating the entire facility are estimated to be $780,480, which roughly
equates to a $440,000 cost increase over the current operational cost. Detailed cost estimates
for this option are included in Appendix D.

6.2.2 Environmental Impacts

Environmental impacts associated with this alternative are expected to be positive. An
environmental review of the alternative using the environmental checklist was completed and is
included in Appendix H. Comments from agencies with environmental authority will be
included in the appendix also, when received. The project will fit entirely within the constraints
of the existing treatment site thereby limiting new land resource utilization. Odor potential for
this system should be less than the existing lagoon system, which has had periodic odor
problems. Of the three primary alternatives reviewed, the SBR option has the least power
requirement and carbon footprint. Construction related impacts such as noise, dust, runoff, etc.
will be controlled by specifications in the contract documents, including use of the appropriate
construction permits.
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6.2.3 Sustainability Considerations

Greenhouse Gases - Wastewater treatment plants generate greenhouse gases in the biological
treatment processes including production of N0, CH3; and CO,. The relative amounts of these
gasses are a function of the type of treatment process utilized and the degree of pollutant
removal whereby higher removal rates generally equate to a high gas production rate.
Additionally, the input of energy and chemicals as required to operate unit processes in a
treatment plant add to the overall carbon footprint of the facility. Mechanical wastewater plants
require relatively high amounts of energy to function and this component of the operating
process will usually be the primary contributor of greenhouse gasses. Evaluations of
wastewater plants have concluded that of the overall emissions from a SBR treatment plant,
almost 95% of the greenhouse gas produced in the treatment process is derived from the
generation of energy used to power the treatment plant unit processes.

The City of Whitefish obtains power from the Flathead Electric Coop who derives their
electrical energy from the Bonneville Power Administration (BPA). BPA indicates on their
website that 83% of their energy is derived from hydropower sources. The generation of
electricity from hydropower has a very low carbon footprint relative to the other sources of
power generation, consequently, this will reduce the carbon footprint of the Whitefish
wastewater treatment plant. The use of high efficiency blowers and aeration equipment will
also reduce the generation of greenhouse gases. If the City elects to land apply treated effluent
or set up a modest biosolids composting operation, a reduction of greenhouse gas emissions can
be anticipated.

The current Whitefish treatment system uses a significant amount of alum and polymers for the
removal of phosphorous through precipitation in the flocculating clarifier. The proposed
treatment facilities will utilize a biological nutrient removal process for removal of nitrogen
and phosphorous, obviating the need to use chemicals. The carbon requirement for the
production and delivery of chemicals will be significantly reduced with the new treatment
plant. Of the three treatment alternatives evaluated, the selected SBR option utilizes the least
amount of energy on an annual basis, further reducing the carbon footprint of this option.

Energy Efficiency — The design of the plant will include the consideration of high efficiency
blowers and aeration devices with good oxygen transfer efficiency. The plant will be well
insulated to reduce heat loss and promote optimal performance of the biological treatment
processes. Good control capacity and variable speed drives are effective in effectively utilizing
aeration and pumping devices without overuse. The BNR process is inherently efficient in that
the generation of nitrates can provide a source of oxygen for microorganisms through
denitrification, in lieu of supplemental aeration. The process of biological nutrient removal will
also greatly reduce the use of alum and polymers to precipitate phosphorous from the plant
flow stream. Production of these chemicals can be energy intensive.
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6.3 Financial Assistance Programs and Funding Strategy
6.3.1 Local Revenues

Local revenues that support capital improvements generally come in the form of user charges
associated with rates assessed for use of the water and sewer system or general funds. General
funds revenues include taxes, special fees, grants, interest earnings and other sources of
assistance. System reserves should be generated from user charges to replace or offset the costs
of water or sewer system components, particularly equipment items with limited design life.
Revenues should also be adequate to support a sound maintenance program sufficient to
optimize the design life of existing capital improvements and defer the need for premature
replacement. Local revenues in the form of user charges, assessments or special fees can be
used to support the incurrence of debt as required to pay for capital improvements with
significant cost. System development, connection or impact fees are often charged by
communities for new users of an existing capital improvement. The fees are based on the
proportionate share of the “general benefit” of facilities that are utilized by the new user. It
should be noted that the 2005 Legislature passed SB 185 which defined criteria for assessment
and use of impact fees. Impact fees cannot be used for replacement of existing structures unless
portions of the replacement facilities are also required to serve new development. The
legislation calls for defined procedure that must be established by the local government for
assessment of impact fees.

In order to insure that local revenues are spent on the highest priority infrastructure needs, the
City undertook a utility master planning effort in 2005 which concluded in 2006. The City’s
water, wastewater and storm water systems were evaluated and a Capital Improvements Plan
was established based on the findings of the Utility Master Plan(s). The City of Whitefish
engages in regular capital improvement planning for their utilities. A copy of the current
Wastewater System CIP is included in Appendix G with the Rate Study excerpt.

6.3.2 Financing with Loan Funds

Although grant assistance is generally sought, very rarely does a municipality implement
significant improvements to their infrastructure systems without borrowing some portion of the
project costs. Most financial assistance programs require some type of local match for grant
funds. Communities have three primary mechanisms by which Montana Statutes allow the
incurrence of and securing of debt, with the fourth being the resort tax which is utilized by the
City of Whitefish. The SRF program and a more traditional issuance of debt through the public
bond markets both rely on the following methods to secure debt:

GO Bonds - This type of debt requires an election and approval by 60% or more if 30%
turnout and approval by 50% or more if 40% turnout of the electorate. There is a debt limitation
based on taxable value of property. This type of financing does not require a debt reserve
placed on deposit or the collection of debt coverage. The rate of charges is based on taxable
value of the property and all property owners would pay the tax, whether connected to the new
utility or not.
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Revenue Bonds - This type of debt is secured by the pledging of user charges. This type of
debt generally requires the collection of coverage which means that 10-25% of the annual debt
service must be collected and that one principal and interest payment must be placed in reserve.
The rates and charges for revenue bonds would apply only to connected users and would be
based on actual use although recent legislation allowed revenue bonds to be supported by an
assessment placed upon measurable property values such as square footage. These bonds, in
some cases, can be backed by the general obligation of the taxpayers (i.e. “double barreled

bonds).

Special Improvement Districts - Available to cities, districts and counties, this type of
financial district can be created by a local government for the purpose of building a water,
sewer or road systems within the community. A specific process must be followed to create the
district and the process can be stopped by a protest of 75% or more of the property owners,
unless overridden by the majority of the council. All properties in the district benefited by the
improvements will be assessed for costs. Portions of the assessment go into a revolving fund to
act as security for the debt.

Resort Tax- The City of Whitefish is presently collecting a local option resort tax, as allowed
by Montana statute. While this tax could be used to help finance water or wastewater system
improvements, the local authorities have indicated that the primary use of the tax revenues will
be for replacement of City streets. When replacing a City street, the project scope often
includes upgrades to water, sewer or storm drain systems located beneath the roadway, as
needed prior to replacement of the street surface. It is not likely that Whitefish’s resort tax
revenues would be utilized for the capital improvements projects anticipated in this PER.

6.3.3 Financial Assistance with Federal & State Grants or Low Interest Loans

Montana Treasure State Endowment Program - The Treasure State Endowment Program is
a state-funded grant and loan program designed to assist cities, districts, and counties in
financing wastewater systems, drinking water systems, sanitary or storm sewer systems, solid
waste disposal and separation systems, and bridges. The MDOC has estimated between $3M
and $17M dollars will be available for public facility projects in 2017, depending upon the
legislative budgetary process. Individual grant amounts from this program are capped at
$750,000 and generally require a 50% match. Projects submitted for assistance by this program
would be due in May of 2016 and require legislative approval, the earliest coming in spring of
2009. Grant funds would not be available until July of 2017 at the earliest. The City of
Whitefish is preparing to submit a TSEP application in May 2016 for this project.

DNRC Water Development Grant and Loan Program - This grant and loan program is
administered by the Montana Department of Natural Resources and Conservation. The DNRC
grants are limited to $125,000. Projects that conserve or reuse natural resources or promote the
sound use of water tend to do well in competing for these grant funds. Applications to this
program will not be received until May of 2016, on the same schedule as TSEP grants. The
City of Whitefish is preparing to submit a DNRC application on that schedule.
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USDA Rural Development Program (RD) -The RD loan and grant program is administered
by the Rural Utilities Services of the US Department of Agriculture, formerly known as the
Farmers Home Administration (FmHA). RD has grants and loans available with the mixture of
the two dependent on the community’s residential income and target user rates. Loan terms for
as much as 40 years are possible. Water and sewer systems in smaller communities often are
funded with financial assistance from this program. At this point, the City of Whitefish has
contacted the RD program and has received an initial determination that the project would be
eligible for financial assistance, primarily in the form of loan funding. The population size of
Whitefish reduces the benefit available from the RD program, which focuses on small
communities.

Montana Wastewater and Drinking Water State Revolving Loan Programs - These
funding sources can provide low interest loans generally below market rates. Effectively the
reduced interest cost equates to a grant component in a combined funding package. Loan rates
are as low as 2.5% for needy communities and terms can be as long as 30 years for qualifying
“hardship” communities. These two programs can loan money for drinking water and
wastewater improvement projects. Other types of water pollution control projects have been
funded with the wastewater SRF program. For high cost projects in needy communities, the
SRF program can forgive principal on some loans, essentially equating to a grant. Forgiven
principal can be in an amount up to $500,000.

CDBG (Community Development Block Grant Program) -This grant program is
administered by the Montana Department of Commerce. All CDBG applications must
document that at least 51 percent of the non-administrative funds requested for a CDBG project
are clearly designed to meet the needs for low and moderate-income families. The CDBG
program estimates that they will have $3.0 to $3.4 million available in 2016 for public facility
projects with a maximum of $500,000 per project. Having a high percentage of low and
moderate-income people in the community and the presence of a high potential health threat
helps a community compete for a CDBG grant. Good local involvement in the planning process
also helps grant competitiveness. Applications are made to this program on an annual basis.
Planning grants for engineering and grant preparation expenses are also available from the
CDBG Program. The City of Whitefish does not anticipate submitting a CDBG application
due to candidacy concerns.

Intercap Loan Program - The Montana Board of Investments of the MDOC administers this
loan program which is available to communities for paying for capital improvements. The
INTERCAP Program is a low cost, variable-rate program that lends money to Montana local
governments, state agencies and the university system for the purpose of financing or
refinancing the acquisition and installation of equipment or personal and real property and
infrastructure improvements. The Board of Investments issues tax-exempt bonds and loans the
proceeds to eligible borrowers. In addition to long-term financing, INTERCAP is an excellent
source for interim financing. The loan term is up to 10 years or the useful life of the project.
The funding is always available and is not subject to a funding cycle. Maximum loan amount
per project depends on the borrower’s legal debt authority. The City may utilize INTERCAP
funds in the event that TSEP and/or DNRC funds are received in order to expedite design on
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the wastewater improvements under this Facilities Plan. Project Eligibility includes the
following:

Real property improvements

New and used equipment of all kinds

New and used vehicles of all kinds

Water, wastewater, and solid waste projects

Preliminary engineering and grant writing work

Interim financing for construction or cash-flow loans

Energy retrofit projects

100% financing acceptable, equity or matching money not required

6.3.4 Funding Strategy and User Costs

A project budget strategy has been prepared which anticipates grant funding from the TSEP
and DNRC programs matched by a SRF loan, including forgiving principal of the loan in the
amount of $500,000. An alternative or supplement to the SRF loan is being investigated
utilizing a Rural Development Loan and Grant combination. Whitefish, primarily due to its
population is eligible for RD funding but is not a good candidate for the limited funds. Initial
project planning is proceeding without an assumption of obtaining an RD grant. Table 6.1
provides the project budget using the identified funding program sources, amounts applied for
and the ultimate user rate impacts based on an “Equivalent Dwelling Unit” calculation. If
grants are obtained for the amounts listed, the average residential wastewater user rate will
increase an estimated $19.33 for debt and $7.53 for O&M cost above the current charges.

It should be noted that the construction costs in the proposed project were inflated by a 3%
annual inflationary increase for a three year period to reflect anticipated costs increases in the
construction industry.

Project Phasing — Project phasing may be necessary due to the high cost of the project, limited
grant assistance and the associated high user costs. However the compliance schedule with the
regulatory agency requires compliance by 2021. It may be appropriate to phase components of
the plant that could be deferred without impacting compliance with the mandated schedule.
Items that could be deferred include construction of the Disinfection/Administration building
and the upgrading of the raw sewage lift pumps. This work is estimated to cost about
$2,062,000 and could be deferred until additional TSEP or DNRC grant funding became
available in a future grant cycle where application is made in 2018 with funds available in
2019.
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Preliminary Project Budget Whitefish 2016 Wastewater System Improvements May 3, 2016
AQministrative/ Source: Source: SRE Foi;\'jen Total:
Finance Costs RRGL TSEP Principal

Professional Services-

Project/Grant Administration $5,000 $15,000 $48,000 $68,000

Legal Costs $70,000 $70,000

Audit Fees

Travel & Training $5,000 $5,000

Loan Reserves $520,000 $520,000

Interim Interest

Bond Counsel & Related costs $50,000 $50,000

ADMIN/FINANCE COSTS: $5,000 $15,000 $693,000 $0 $713,000

Prel. Engineer (Geotech) $35,000 $35,000

Engineering/Arch. Design $485,000 $510,000 $995,000

Construction Engr. Services $1,040,200 $1,040,200

Construction $120,000 $250,000 $11,783,466 $500,000 $12,653,466

Contingency $1,930,000 $1,930,000

ACTIVITY COSTS $120,000 $735,000 $15,298,666|  $500,000 $16,653,666

TOTAL PROJECT COSTS $125,000 $750,000 $15,991,666 $500,000 $17,366,666

Completed by: Scott Anderson

Construction Cost increased by 3.0% inflation, 3 years

Determination of Estimated Debt Monthly Cost

Estimated Loan Amount $15,991,666
CRF 2.5% Interest, 20 year term 0.0641
# EDUs 4862
EUAC $1,025,066
EUAC w 10% Coverage $1,127,572
Monthly Cost $93,964.36
Monthly Cost per EDU $19.33
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6.3.5 Short-lived Assets

Project funding agencies are asking that potential grantees and loan recipients develop
reserve/replacement funds to address equipment that has a limited life and would require
replacement through a means other than long-term capital financing. The specific item, design
life and replacement cost should be identified to determine annual cost to collect to fund the
replacement of the asset. The following table was developed for the new components proposed
under this project and do not include existing equipment. Annual cost is the cost total divided
by the anticipated design life.

Table 6.2
WHITEFISH WASTEWATER SYSTEM
SCHEDULE OF SHORT LIVED ASSETS
Budget-15 year Period

Annual
Period Contribution
1-5Years $2,080.00
5-10 Years $9,100.00
10 - 15 Years $7,200.00
Total Annual Contribution $18,400.00
Total
1to 5 Years Contributions

UV Lamps $10,400.00
Total $10,400.00

6-10 Years
Diffuser Replacement with Rings $21,000.00
Blowers $50,000.00
Instrumentation $20,000.00
Total $91,000.00

11-15 Years
Grit Pumps $20,000.00
Chemical Feed $20,000.00
SBR Pumping $30,000.00
SBR Mixers $18,000.00
Control Upgrade $20,000.00
Total $108,000.00

6.3.6 Affordability Analysis

According to the 2010 Census data, the City of Whitefish has a Median Household Income
(MHI) of $ 43,117 with 40.98% considered “low to moderate” income, and a 17.3% poverty
rate. Using the “Target Rate” concept used by the funding agencies, the current procedure
would use a multiplier of 2.3% x MHI to determine what is considered to be a target combined
water/sewer rate.
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For Whitefish, the combined water/sewer target rate would be calculated as follows:

$43,117 x 0.023 + 12 months = $82.64/month

Current average combined monthly water rates in Whitefish are $90.10, which is in excess of
the target water/sewer rate. Estimated increase for the proposed project will equate to a $25 to
$30/month per EDU, depending on the loan term and grant amount. It is estimated that the
final water and sewer cost, when the project is complete, will be 153% of the target rate.

This affordability analysis indicates that increased costs, even with grants and low interest
loans, are high and will impose a financial burden on wastewater system users in the City.
Those families with incomes below the median household income, especially those with
poverty status, will be particularly stressed by the increase costs. The availability of low
income housing has been demonstrated to be a significant problem in Whitefish and the raising
of sewer rates will undoubtedly impact rental property and resultant rental rates, further
affecting the affordability of housing.

Implementation Schedule

The following schedule provides an achievable timeline for implementation of the needed
wastewater improvements, presuming that affordable project financing can be obtained. This
schedule is required to be met as per a regulatory action issued by the DEQ.

Task Date of Completion
Complete Facilities Planning (PER) Oct 1 2016
Submit Design Plans to DEQ February 1 2018
Construction Completion May 1 2021
Achieve Compliance Nov 12021
Annual Progress Reports January 2016-2021

Public Participation

A project meeting was held with the City staff to discuss the project on September 23, 2015. A
Whitefish Council work session, with the inclusion of the public, was held November 16, 2015
to discuss the planning process and potential treatment options. A public hearing was held April
18, 2016 to further discuss the project and associated environmental impacts identified through
the public review. Notice of the hearing was included in the local paper. A copy of the slides
presented at the City Wastewater Workshop and the Wastewater System Public Hearing are
included in Appendix I. A final decision regarding approval of the environmental Assessment
was made by City Council on May 2, 2016. An additional public meeting was held August 29,
2016 to allow for further discussion and exchange of information regarding the proposed new
wastewater treatment facilities recommended in the draft Preliminary Engineering Report
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(PER) prepared for the City of Whitefish.

The City also participates with the Whitefish Community Wastewater Committee which
discusses local wastewater issues pertaining primarily to Whitefish Lake. This discussion often
incorporates comments regarding the City’s wastewater treatment and collection system,
system needs and regulatory requirements. The City has also supported the Whitefish Lake
Institute including recent completion of the Whitefish Lake Watershed Restoration Plan,
sponsored by the City with financial assistance from the DNRC-RRGL grant program. This
study allowed for additional public input into wastewater issues in the community.

Council Approval of PER — On October 3, 2016 the City Public Works Director Craig
Workman, P.E., made a presentation to the City Council on the Wastewater PER. The City
passed a motion unanimously to accept the PER and authorize submission of the report to the
Montana DEQ. The presentation made to the Council and the minutes documenting the
acceptance of the document are included in Appendix 1.

Page 11



APPENDIX A

MPDES DISCHARGE PERMIT



Major Lagoon
Permit No.: MT0020184

MONTANA DEPARTMENT OF
ENVIRONMENTAL QUALITY

AUTHORIZATION TO DISCHARGE UNDER THE :
MONTANA POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with Montana Water Quality Act, Title 75, Chapter 5, Montana Code Annotated
(MCA) and the Federal Water Pollution Control Act (the “Clean Water Act”), 33 U.S.C. § 1251
et seq.,

City of Whitefish
is authorized o discharge from its domestic wastewater treatment plant
located at 300 Monegan Road in Whitefish, M T,
to receiving waters named, Whitefish River,

in accordance with discharge poini(s), effluent limitations, monitoring requirements and other
conditions set forth herein. Authorization for discharge is limited to those outfalls specifically
listed in the permit. '

This permit shall become effective: August 1, 2015.

This permit and the authorization to discharge shall expire at midnight, July 31,2020.

FOR THE MONTANA DEPARTMENT OF
ENVIRONMENTAL QUALITY -

LL7

Joh Kenning, Cef
Water Protection Bureau
Permitting & Compliance Division

Issuance Date: j une q, 2«01 5
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EFFLUENT LIMITATIONS, MONITORING REQUIREMENTS & OTHER CONDITIONS

A.

Description of Discharge Points and Mixing Zone

The authorization to discharge provided under this permit is limited to those
outfalls specially designated below as discharge locations. Discharges at any
location not authorized under an MPDES permit is a violation of the Montana
Water Quality Act and could subject the person(s) responsible for such discharge
to penalties under the. Act. Knowingly discharging from an unauthorized location
or failing to report an unauthorized discharge within a reasonable time from first
learning of an unauthorized discharge could subject such person to criminal
penalties as provided under Section 75-5-632 of the Montana Water Quality Act.

Qutfall Description
001 Location: A diffuser discharging into Whitefish River,

located at 48.39194 N latitude, -114.32991 W longitude.

Mixing Zone: The maximum extent of the chronic and
acute mixing zones in the named receiving waters are: 100
feet downstream and 50 feet in width for the following
parameters: ammonia, nitrate-nitrite, total nitrogen, total
phosphorus, total residual chlorine (TRC), and metals.

Treatment Works: Major aerated lagoon with mechanical
phosphorus removal and disinfection through chlorination.
1.8 million gallons per day (mgd) average daily design flow.
Outfall 001
Effective immediately and lasting through the term of the permit, the quality of

effluent discharged by the facility shall, as a minimum, meet the limitations as set
forth below:
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Outfall 001 Efftuent Limits ¢

. Average Average Maxi
JPaysteten Lt Monthly %imit Weekly Lgimit Da?l};lrgjnrgt
. . mg/L 30 45 -
?1-31())%, Biochemical Oxygen Demand [— Ib/day 313 676 _
5) ;
% Removal 85% - oo
mg/L 30 45 —
Total Suspended Solids (TSS) 1b/day 313 676 -
% Removal 85% - —
pH su 6.0-9.0
E. coli Bacteria — summer % cfu/100 mL 126 - 252
E. coli Bacteria — winter &2 cfu/100 mL 630 - ~ 1260
Total Residual Chlorine ® mg/L 0.011 - 0.019
Ammonia, Total as N mg/L 9.6 - 17.7
Total Nitrogen (TN) — summer &9 176 -
TN — non-summer % i 273
Total Phosphorus (TP) — year-round ]I;ig; 110'21
Aluminum, dissolved @ ug/L 113 -- 325

Footnotes: NA means not applicable.

(1) See Definition section at end of permit for explanation of terms.
(2) Escherichia coli (E. coli) - winter is November 1 through March 31; summer is April 1 through October 31.
(3) Report geometric mean if more than one sample is collected during the reporting period.

(4) Analytical results less than 0.1 mg/L will be considered in compliance with the chlorine limit.
(5) Total Nitrogen (TN) calculated as the sum of Nitrate + Nitrite as N and Total Kjeldahl Nitrogen concentrations,
(6) Nutrient summer limits effective July 1% — September 30", non-summer limits effective year round other than this

timeframe.

(7) Dissolved aluminum effluent limits take effect July 1, 2017.

There shall be no chronic toxicity in the effluent.

There shall be no discharge of floating solids or visible foam in other than trace

amounts.

C. Monitoring Requirements

Outfall 001

As a minimum, upon the effective date of this permit, the following constituents
shall be monitored at the frequency and with the type of measurement indicated;
samples or measurements shall be representative of the volume and nature of the
monitored discharge. Ifno discharge occurs during the entire monitoring period,
it shall be stated on the Discharge Monitoring Report Form (EPA No. 3320-1)
that no discharge or overflow occurred.
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Monitoring Requirements @

Parameter Unit Sampfle Sample Sample
Location . Frequency Type
Flow mgd Effluent Continuous | Instantaneous @
mg/L Influent ® 1/Week Composite
5-Day Biochemical Oxygen mg/L Effluent 2/Week Composite
Demand (BODs) Ib/day Effluent 1/Month Calculated
% Removal Effluent 1/Month Calculated
mg/L Influent © 1/Week Composite
Total Suspended Solids mg/L Effluent 2/Week Composite
(TSS) Ib/day Effluent 1/Month Calculated
% Removal Effluent 1/Month Calculated
pH s.u. Effluent 2/Week Instantaneous
® Effluent Continuous Instantaneous
Temperature — summer °F -
Upstream Continuous Instantaneous
E. coli Bacteria cfu/100 mL Effluent 2/Week Grab
Total Residual Chlorine © mg/L Effluent Daily Grab
Total Ammonia as N mg/L Effluent 1/Week Composite
Nitrate + Nitrite as N mg/L Effluent 1/Week Composite
Total Kjeldahl Nitrogen mg/L Effluent 1/Week Composite
m Effluent 1/Week Calculated
Total Nitrogen as N © mel —
Ib/day Effluent 1/Month Calculated
m Effluent 1/Week C it
Total Phosphorus as P Bl e
Ib/day Effluent 1/Month Calculated
Dissolved Aluminum pe/L Effluent 1/Week Composite
Dissolved Oxygen mg/L Effluent 1/Month Grab
Oil & Grease @ mg/L Effluent Semi-annual Grab
Whole Effluent Toxicity, Chronic % Effluent, Effluent 1/Quarter @ Composite

Footnotes:

(1) See Definitions section at end of permit for explanation of terms.

(2) Requires recording device or totalizer; permittee shall report daily maximum and daily average flow on DMR.

(3) Influent BOD;s and TSS samples shall be collected only ifeffluent discharge occurs in the monitoring period.

(4) Temperature monitoring by continuous data logger is required during the summer period of July 1 — September 30",
(5) The permittee is only required to sample for total residual chlorine if chlorine is used as a disinfectant in the
If chlorine is not used, write “NA” on the DMR for this parameter.

(6) Calculated as the sum of Nitrate + Nitrite as N and Total Kjeldahl Nitrogen concentrations.
(7) Use EPA Method 1664, Revision A: N-Hexane Extractable Material (HEM), or equivalent.
(8) WET Testing may be reduced to two species semi-annually (twice per year) after Whitefish passes eight quarters of WET tests.

treatment process.

MPDES500




MPDESS500

Part I
Page 6 of 25
Permit No.: MT0020184

All analytical procedures must comply with the specifications of 40 CFR Part 136
and the analyses must meet any Required Reporting Values (RRVs) listed in
Circular DEQ-7 unless otherwise specified. Samples shall be collected, preserved
and analyzed in accordance with approved procedures listed in 40 CFR Part 136.

Reporting Requirements

Load Calculations

Effluent limitations or monitoring requirements that are expressed in terms of
Joad (Ib/day), must be based on total mass of the discharge in accordance with the
definition of daily discharge in Part V of this permit. If the permit specifies that
the effluent flow rate be monitored on a continuous basis, the total mass shall be
calculated using the following equations:
Load _ Daily Discharge Daily Flow x 834
(Ib/day) (mg/L) % (MGD) :

If the permit specifies that the effluent flow rate be measured on an instantaneous
basis, the total mass shall be estimated using the following equation:

Load _ Daily Discharge Daily Flow
(Ib/day) mgL) X (GPM) B Gl

__ The daily flow used to calculate the load must be measured in the same calendar

day or 24-hour period in which the effluent sample is collected for either method.
Percent (%) Removal
The percent removal shall be calculated using the following formula:

[Influent Concentration)-[Effluent Concentration]
% Removal = [Influent Concentration] x100%

Where:

Influent Concentration = Corresponding 30-day average influent
concentration based on the analytical results of the reporting period.

Effluent Concentration = Corresponding 30-day average effluent
concentration based on the analytical results of the reporting period.

Composite Samples

Composite samples shall, as 2 minimum, be composed of four or more discrete
aliquots (samples) of equal volume and time collected in a 24 hour period. The
aliquots shall be combined in a single container for analysis (simple composite).
The time between the collection of the first sample and the last sample shall not
be less than six (6) hours nor more than 24 hours.
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Whole Effluent Toxicity Testing — Chronic Toxicity

Starting in the first calendar quarter following the effective date of the permit, the
permittee shall, at Ieast once each calendar quarter, conduct a chronic static
renewal toxicity test on a composite sample of the effluent. Testing will employ
two species per quarter and will consist of 5 effluent concentrations (3, 6, 12, 56,
and 100 percent effluent) and a control. Dilution water and the control shall
consist of the receiving water and must be collected upstream of the discharge. A
minimum of three effluent samples are required for chronic toxicity tests: These
samples must be collected on days 1, 3, and 5, and be shipped to the testing
laboratory. The first sample is used for test initiation and for renewal on test day
2. The second sample is used for test renewal on test days 3 and 4. The third
sample is used for renewal on test days 5, 6, and 7.

The static renewal toxicity tests shall be conducted in general accordance with the
procedures set out in the latest revision of Short Term Methods for Estimating the
Chronic Toxicity of Effluent and Receiving Waters to Freshwater Organisms,
EPA-821-R-02-013 (October 2002) and the “Region VIII NPDES Whole Effluent
Toxics Control Program, August 1997.” The permittee shall conduct a three-
brood (seven day) survival and reproduction static renewal toxicity test using
Ceriodaphnia dubia (test method 1002.0)-and a seven day growth and survival
static renewal toxicity test using Pimephales promelas (test method 1000.0). The
control of pH in the toxicity test utilizing CO, enriched atmospheres is allowed to
prevent rising pH drift. The target pH selected must represent the pH value of the
receiving water at the time of sample collection. The use of CO, to control pH
drift must be in accordance with the requirements of sections 12.3.5, 12.3.5.1
through 4, and 12.3.5.2, and all other test requirements, in the chronic methods
manual (EPA-821-R-02-013).

Chronic toxicity occurs when the inhibition concentration to 25% of the test
population (ICys) is less than or equal to the 12% effluent concentration. Control
survival and growth or reproduction must meet the requirements specified in the
method.

If chronic toxicity occurs in a routine test, an additional test shall be conducted
within 14 days of the date of the initial sample. Should chronic toxicity occur in
the second test, testing shall occur once a month until further notified by the
Department and a TIE-TRE shall be initiated as required in Part 1.D.2. In all
cases, the results of all toxicity tests must be submitted to the Department in
accordance with Part IT of this permit.

The quarterly results from the laboratory shall be reported along with the
Discharge Monitoring Report (DMR) form submitted for the end of the reporting
calendar quarter (e.g., whole effluent results for the reporting quarter ending
March 31 shall be reported with the March DMR due April 28th with the
remaining quarterly reports submitted with the June, September, and December
DMR’s). The format for the laboratory report shall be consistent with the latest
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revision of Region VIII Guidance for Whole Effluent Reporting, and shall include
all chemical and physical data as specified.

If the results for eight consecutive quarters of testing indicate no toxicity, the
permittee may request a reduction to semi-annual (twice per year) chronic toxicity
testing on two species. The Department may approve or deny the request based on
the results and other available information without an additional public notice. If
the request is approved, the test procedures are to be the same as specified above.
One semi-annual test must be conducted in the second calendar quarter and one in
the fourth quarter, each year.

Special Conditions

Toxicity Identification Evaluation (TIE) / Toxicity Reduction Evaluation (TRE):

Should toxicity be detected in the required WET resample, a TIE/TRE shall be
undertaken by the Permittee to establish the cause of the toxicity, locate the
source(s) of the toxicity, and develop control or treatment for the toxicity. Failure to
initiate or conduct an adequate TIE/TRE, or delays in the conduct of such tests,
shall not be considered a justification for noncompliance with any whole effluent
toxicity limitations contained in Part LB of this permit. A TRE plan shall be
submitted to the Department within 45 days after confirmation of the continuance
of effluent toxicity (resample).

Effluent Diffuser Maintenance

Whitefish will develop a periodic maintenance program to ensure that the effluent
diffuser is operating as designed. A summary of the program and its
implementation during this permit cycle will be submitted 180 days prior to the
expiration date of this permit renewal.

Infiltration/Inflow

The City of Whitefish shall summarize the influences from infiltration/inflow (I/])
to their treatment works. The summary shall provide an estimate of the amount
and sources of I/ into the collection system and a summary of work accomplished
and additional work planned to reduce this I/I. A summary of the program shall be
submitted 180 days prior to the expiration date of this permit renewal.

Nutrient Variance — Facility Optimization Study

The permittee must complete a Facility Optimization Study and Nutrient
Reduction Analysis. The Study must include an analysis of nutrient trading
feasibility within the watershed. Wiritten notification indicating completion and
availability of the Study results must be submitted to the Department as described

in Part LF. of this permit.
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Dissolved Aluminum

Whitefish shall meet the dissolved aluminum effluent limits by July 1, 2017.
Whitefish shall submit an annual summary of what actions have been taken and
what are planned to be taken by no later than January 28" of each year until J uly
1,2017.

Sewage Sludge:

The use or disposal of sewage sludge must be in conformance with 40 CFR 503.

Pretreatment Requirements

The Permittee shall not allow any user to introduce into a POTW any pollutants
which cause Pass Through or Interference. These general prohibitions and the
specific prohibitions in Part LE.2 of this rule apply to all non-domestic sources
introducing pollutants into a POTW whether or not the source is subject to other
national pretreatment standards or any national, state or local pretreatment
requirements.

In addition, the following pollutants may not be introduced into a POTW:

a. Pollutants which create a fire or explosion hazard in the POTW, including
waste streams with a closed cup flashpoint of less than 140 degrees
Fahrenheit or 60 degrees Celsius using the test methods specified in 40 CFR
261.21;

b.  Pollutants which will cause corrosive structural damage to the POTW, but in
no case discharges with pH lower than 5.0, unless the works is specifically
designed to accommodate such discharges;

¢.  Solid or viscous pollutants in amounts which will cause obstruction to the
flow in the POTW resulting in interference;

d.  Any pollutant, including oxygen-demanding pollutants (BOD, etc.), released
in a discharge at a flow rate and/or pollutant concentration which will cause

interference with the POTW;

e. Heat in amounts which will inhibit biological activity in the POTW resulting
in interference, but in no case heat in such quantities that the temperature at
the POTW treatment plant exceeds 40 degrees Celsius (104 degrees
Fahrenheit) unless the department, upon request of the POTW, approves
alternative temperature limits;

f.  Petroleum oil, non-biodegradable cutting oil, or products of mineral oil origin
in amounts that will cause Interference or Pass Through;
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Pollutants which result in the presence of toxic gases, vapors, or fumes
within the POTW in a quantity that may cause acute worker health and safety ;
problems; and

Any trucked or hauled pollutants, except at discharge points designated by g |
the POTW.

Publicly Owned Treatment Works. All POTWs must provide adequate notice to the
Department of the following: :

a.

Any new introduction of pollutants into the POTW from an indirect
discharger which would be subject to federal effluent guidelines and
standards [40CFR Subchapter N] if it were directly discharging those
pollutants; and

Any substantial change in the volume or character of pollutants being
introduced into that POTW by a source introducing pollutants into the '
POTW at the time of issuance of the permit.

For the purposes of this paragraph, adequate notice shall include information
on: : :
1) the quality and quantity of effluent introduced into the POTW, and

2) any anticipated impact of the change on the quantity or quality of effluent
to be discharged from the POTW.

Compliance Schedule

The actions listed below must be completed on or before the respective scheduled -
completion dates. The completion of all actions or deliverables must be reported

to the Department at the address listed in Part ILD. of the permit and in

accordance with the signatory requirements of Part IV.G. of the permit.

Compliance Schedule

Action Frequency Date of Action® Report Due Date?

Scheduled Completion

Complete a Facility Optimization Sinele
Study and Nutrient Reduction g . August 1,2017 NA
Analysis

Event

Submit Notification that the Facility Sinele |
Optimization Study and Nutrient 5 August 1, 2017 August 28,2017

Reduction Analysis is Complete

Event

Footnotes: NA=Not Applicable
(1) The actions must be completed on or before the scheduled completion dates.
(2) This notification must be received by the Department on or before the scheduled due date.

MPDES500
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1L MONITORING, RECORDING AND REPORTING REQUIREMENTS

Representative Sampling

Samples taken in compliance with the monitoring requirements established under
Part ] of the permit shall be collected from the effluent stream prior to discharge
into the receiving waters. Samples and measurements shall be representative of
the volume and nature of the monitored discharge. Sludge samples shall be
collected at a Jocation representative of the quality of sludge immediately prior to
use-disposal practice. ;

Monitoring Procedures . .

Monitoring must be conducted according to test procedures approved under Part
136, Title 40 of the Code of Federal Regulations, unless other test procedures
have been specified in this permit. See Part I.C of this permit for any applicable
sludge monitoring procedures. All flow-measuring and flow-recording devices
used in obtaining data submitted in self-monitoring reports must indicate values
within 10 percent of the actual flow being measured.

Penalties for Tampering
The Montana Water Quality Act provides that any person who falsifies, tampers

with, or knowingly renders inaccurate, any monitoring device or method required
to be maintained under this permit shall, upon conviction, be punished by a fine of
not more than $25,000, or by imprisonment for not more than six months, or by

both.

Reporting of Monitoring Results
Monitoring results must be reported on a Discharge Monitoring Report (DMR)

EPA form 3320-1. Monitoring results must be submitted in either electronic or .
paper format and be postmarked no later than the 28th day of the month following
the end of the monitoring period. Whole effluent toxicity (biomonitoring) results
must be reported with copies of the laboratory analysis report on forms from the
most recent version of EPA Region VIII’s “Guidance for Whole Effluent
Reporting”. If no discharge occurs during the reporting period, “no discharge”
must be reported on the report form. Legible copies of these, and all other reports
required herein, must be signed and certified in accordance with Part IV.G
‘Signatory Requirements” of this permit and submitted to DEQ at the following

address:

Montana Department of Environmental Quality
Water Protection Bureau
PO Box 200901 .
Helena, Montana 59620-0901
Phone: (406) 444-3080
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Compliance Schedules :
Reports of compliance or noncompliance with, or any progress reports on, interim '
and final requirements contained in any compliance schedule of the permit must '
be submitted to DEQ in either electronic or paper format and be postmarked no

later than 14 days following each schedule date unless otherwise specified in the i

permit.

Additional Monitoring by the Permittee
If the permlttee monitors any pollutant more frequently than required by this

permit, using approved analytical methods as specified in this permit, the results
of this monitoring shall be included in the calculation and reporting of the data ;
submitted in the Discharge Monitoring Report. Such increased frequency shall

also be indicated. :

Records Contents
Records of monitoring information shall include:

1. The date, exact place, and time of sampling or measurements;

2. The initials or name(s) of the individual(s) who performed the sampling or
measurements;

3. The date(s) analyses were performed;
4. The time analyses were initiated;
5. The initials or name(s) of individual(s) who performed the analyses;

6. References and written procedures, when available, for the analytical '
techniques or methods used; and :

7. The results of such analyses, including the bench sheets, instrument readouts,
computer disks or tapes, etc., used to determine these results.

Retention of Records

The permittee shall retain records of all momtormg information, including all
calibration and maintenance records and all original strip chart recordings for
continuous monitoring instrumentation, copies of all reports required by this
permit, and records of all data used to complete the application for this permit, for
a period of at least three years from the date of the sample, measurement, report
or application. This period may be extended by request of the Department at any
time. Data collected on site, copies of Discharge Monitoring Reports, and a copy
of this MPDES permit must be maintained on site during the duration of activity
at the permitted location.
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IR Twenty-four Hour Notice of Noncompliance Reporting
1. The permittee shall report any serious incidents of noncompliance affecting
the environment as soon as possible, but no later than twenty-four (24) hours
- from the time the permittee first became aware of the circumstances. The
report shall be made to the Water Protection Bureau at (406) 444-3080 or the
Office of Disaster and Emergency Services at (406) 324-4777. The
following examples are considered serious incidents:

a. Any noncompliance which may seriously endanger health or the
environment;

b.  Any unanticipated bypass which exceeds any effluent limitation in the
permit (See Part ITL.G of this permit, "Bypass of Treatment Facilities");

¢. Any upset which exceeds any effluent limitation in the permit (See Part
II.H of this permit, "Upset Conditions™).

2. A written submission shall also be provided within five days of the time that
the permittee becomes aware of the circumstances. The written submission
shall contdin:

a. A description of the noncompliance and its cause;
b.  The period of noncompliance, including exact dates and times;

c. The estimated time noncompliance is expected to continue if it has not
been corrected; and

d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of
the noncompliance.

3. The Department may waive the written report on a case-by-case basis if the
oral report has been received within 24 hours by the Water Protection
Bureau, by phone, at (406) 444-3080.

4.  Reports shall be submitted to the addresses in Part IL.D of this permit,
"Reporting of Monitoring Results".

J. Other Non;:ompliance Reporting

Instances of noncompliance not required to be reported within 24 hours shall be
reported at the time that monitoring reports for Part IL.D of this permit are
submitted. The reports shall contain the information listed in Part ILL.2 of this

permit.

MPDES500
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Inspection and Entry
The permittee shall allow the head of the Department or the Director, oran. .

authorized representative thereof, upon the presentation of credentials and other
documents as may be required by law, to:

1. Enter upon the permittee's premises where a regulated facility or activity is
Jocated or conducted, or where records must be kept under the conditions of

this permit;
2. Have access to and copy, at reasonable times, any records that' must be kept

under the conditions of this permit;

3. Inspect at reasonable times any facilities, equipment (including monitoring
and control equipment), practices, or operations regulated or required under
this permit; and

4.  Sample or monitor at reasonable times, for the purpose of assuring permit
compliance, any substances or parameters at any location.
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Ill. COMPLIANCE RESPONSIBILITIES

A.

MPDES500

Duty to Comply

The permittee must comply with all conditions of this permit. Any permit
noncoinpliance constitutes a violation of the Act and is grounds for enforcement
action; for permit termination, revocation and reissuance, or modification; or for
denial of a permit renewal application. The permittee shall give the Department
and the Regional Administrator advance notice of any planned changes at the
permitted facility or of an activity which may result in permit noncompliance.

Penalties for Violations of Permit Conditions

The Montana Water Quality Act provides that any person who violates a permit
condition of the Act is subject to civil or criminal penalties not to exceed $25,000
per day or one year in prison, or both, for the first conviction, and $50,000 per day
of violation or by imprisonment for not more than two years, or both, for
subsequent convictions. MCA 75-5-611(a) also provides for administrative
penalties not to exceed $10,000 for each day of violation and up to a maximum
not to exceed $100,000 for any related series of violations. Except as provided in
permit conditions on Part IIL.G of this permit, “Bypass of Treatment Facilities”
and Part IIL.H of this permit, “Upset Conditions”, nothing in this permit shall be
construed to relieve the permittee of the civil or criminal penalties for
noncompliance.

Need to Halt or Reduce Activity not a Defense

It shall not be a defense for a permittee in an enforcement action that it would
have been necessary to halt or reduce the permitted activity in order to maintain
compliance with the conditions of this permit.

Duty to Mitigate

The permittee shall take all reasonable steps to minimize or prevent any discharge
in violation of this permit which has a reasonable likelihood of adversely affecting
human health or the environment.

Proper Operation and Maintenance

The permittee shall at all times properly operate and maintain all facilities and
systems of treatment and control (and related appurtenances) which are installed
or used by the permittee to achieve compliance with the conditions of this permit.
Proper operation and maintenance also includes adequate laboratory controls and
appropriate quality assurance procedures. This provision requires the operation of
back-up or auxiliary facilities or similar systems which are installed by a
permittee only when the operation is necessary to achieve compliance with the
conditions of the permit. However, the permittee shall operate, as a minimum,
one complete set of each main line unit treatment process whether or not this
process is needed to achieve permit effluent compliance.
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Removed Substances

Collected screenings, grit, solids, sludges, or other pollutants removed in the
course of treatment shall be disposed of in such a manner so as to prevent any
pollutant from entering any waters of the state or creating a health hazard. Sludge
shall not be directly blended with or enter either the final plant discharge and/or
waters of the United States. Any sludges removed from the facility shall be
disposed of in accordance with 40 CFR 503, 258 or other applicable rule.

Bypass of Treatment Facilities
1. Bypass not exceeding limitations. The permittee may allow any bypass to

occur which does not cause effluent limitations to be exceeded, but only if it
also is for essential maintenance to assure efficient operation. These
bypasses are not subject to the provisions of Parts JI[.G.2 and I11.G.3 of this

permit.

2. Notice:

a. Anticipated bypass. If the permittee knows in advance of the need fora
bypass, it shall submit prior notice, if possible at least 60 days before

the date of the bypass.

b. Unanticipated bypass. The permittee shall submit notice of an
unanticipated bypass as required under Part ILI of this permit, “Twenty-
four Hour Reporting”.

3. Prohibition of by;;ass:

a. Bypass is prohibited and the Department may take enforcement action
against a permittee for a bypass, unless:

1) The bypass was unavoidable to prevent loss of life, personal injury,
or severe property damage;

2) There were no feasible alternatives to the bypass, such as the use
of auxiliary treatment facilities, retention of untreated wastes, or
maintenance duting normal periods of equipment downtime. This
condition is not satisfied if adequate back-up equipment should
have been installed in the exercise of reasonable engineering
judgement to prevent a bypass which occurred during normal
periods of equipment downtime or preventive maintenance; and

3) The permittee submitted notices as required under Part II.G.2 of
this permit. :

b. The Department may approve an anticipated bypass, after considering
its adverse effects, if the Department determines that it will meet the
three conditions listed above in Part IIL.G.3.a of this permit.
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Upset Conditions

L.

Effect of an upset. An upset constitutes an affirmative defense to an action
brought for noncompliance with technology based permit effluent limitations
if the requirements of Part IIL.H.2 of this permit are met. No determination
made during administrative review of claims that noncompliance was caused
by upset, and before an action for noncompliance, is final administrative
action subject to judicial review (i.e., Permittees will have the opportunity
for a judicial determination on any claim of upset only in an enforcement
action brought for noncompliance with technology-based permit effluent
limitations).

Conditions necessary for a demonstration of upset. A permittee who wishes
to establish the affirmative defense of upset shall demonstrate, through
properly signed, contemporaneous operating logs, or other relevant evidence
that:

a.  Anupset occurred and that the permittee can identify the cause(s) of the
upset; '

b.  The permitted facility was at the time being propetly operated;

c.  The permittee submitted notice of the upset as required under Part ILI
of this permit, “Twenty-four Hour Notice of Noncompliance
Reporting”; and

d. The permittée complied with any remedial measures required under Part
IIL.D of this permit, "Duty to Mitigate”.

Burden of proof. In any enforcement proceeding, the permittee seeking to
establish the occurrence of an upset has the burden of proof.
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IV. GENERAL REQUIREMENTS

A.
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Planned Changes

The permittee shall give notice to the Department as soon as possible of any
planned physical alterations or additions to the permitted facility. Notice is
required only when:

1. The alteration or addition could significantly change the nature or increase the
quantity of pollutant discharged. This notification applies to pollutants which
are not subject to effluent limitations in the permit; or

2. There are any planned substantial changes to the existing sewage sludge
management practices of storage and disposal. The permittee shall give the
Department notice of any planned changes at least 180 days prior to their
implementation.

Anticipated Noncompliance

The permittee shall give advance notice to the Department of any planned changes
in the permitted facility or activity which may result in noncompliance with permit
requirements.

Permit Actions
* This permit may be revoked, modified and reissued, or terminated for cause. The

filing of a request by the permittee for a permit modification, revocation and
reissuance, or termination, or a notification of planned changes or anticipated
noncompliance, does not stay any permit condition.

Duty to Reapply .

If the permittee wishes to continue an activity regulated by this permit after the
expiration date of this permit, the permittee must apply for and obtain a new
permit. The application must be submitted at least 180 days before the expiration

date of this permit.

Duty to Provide Information

The permittee shall furnish to the Department, within a reasonable time, any
information which the Department may request to determine whether cause exists
for revoking, modifying and reissuing, or terminating this permit, or to determine
compliance with this permit. The permittee shall also furnish to the Department,
upon request, copies of records required to be kept by this permit.

Other Information

When the permittee becomes aware that it failed to submit any relevant facts in a
permit application, or submitted incorrect information in a permit application or
any report to the Department, it shall promptly submit such facts or information
with a narrative explanation of the circumstances of the omission or incorrect
submittal and why they weren’t supplied earlier.
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G. Signatory Requirements
All applications, reports or information submitted to the Department shall be

signed and certified.

1. All permit applications shall be signed by either a principal executive officer
or ranking elected official.

2. All reports required by the permit and other information requested by the
Department shall be signed by a person described above or by a duly
authorized representative of that person. A person is considered a duly
authorized representative only if:

a.  The authorization is made in writing by a person described above and
submitted to the Department; and

b.  The authorization specifies either an individual or a position having
responsibility for the overall operation of the regulated facility, such as
the position of plant manager, superintendent, position of equivalent
responsibility, or an individual or position having overall responsibility
for environmental matters. (A duly authorized representative may thus
be either a named individual or an individual occupying a named
position.)

3. Changes to authorization. Ifan authorization under Part IV.G.2 of this permit
is no longer accurate because a different individual or position has
responsibility for the overall operation of the facility, a new authorization
satisfying the requirements of Part IV.G.2 of this permit must be submitted to
the Department prior to or together with any reports, information, or
applications to be signed by an authorized representative.

4. Certification. Any person signing a document under this section shall make
the following certification:

“I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision
in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the
best of my knowledge and belief, true, accurate, and complete.
I am aware that there are significant penalties for submitting
false information, including the possibility of fine and
imprisonment for knowing violations.”

MPDESS00
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Penalties for Falsification of Reports
The Montana Water Quality Act provides that any person who knowingly makes

any false statement, representation, or certification in any record or other document
submitted or required to be maintained under this permit, including monitoring
reports or reports of compliance or noncompliance shall, upon conviction be
punished by a fine of not more that $25,000 per violation, or by imprisonment for
not more than six months per violation, or by both.

Availability of Reports

Except for data determined to be confidential under 40 CFR Part 2, all reports
prepared in accordance with the terms of this permit shall be available for public
inspection at the offices of the Department and the EPA. As required by the Clean
Water Act, permit applications, permits and effluent data shall not be considered

confidential.

il and Hazardous Substance Liability
Nothing in this permit shall be construed to preclude the institution of any legal

action or relieve the permittee from any responsibilities, liabilities, or penalties to
which the permittee is or may be subject under Section 311 of the Clean Water Act.

Property or Water Rights

The issuance of this permit does not convey any property or water rights of any
sort, or any exclusive privileges, nor does it authorize any injury to private
property or any invasion of personal rights, nor any infringement of federal, state
or local laws or regulations.

Severability

The provisions of this permit are severable, and if any provision of this permit, or

the application of any provision of this permit to any circumstance, is held invalid,
the application of such provision to other circumstances, and the remainder of this
permit, shall not be affected thereby.

Transfers

This permit may be automatically transferred to a new permittee if:

1. The current permittee notifies the Department at least 30 days in advance of
the proposed transfer date;

2. The notice includes a written agreement between the existing and new
permittees containing a specific date for transfer of permit responsibility,
coverage, and liability between them;

3. The Department does not notify the existing permittee and the proposed new
permittee of an intent to revoke or modify and reissue the permit. If this
notice is not received, the transfer is effective on the date specified in the
agreement mentioned in Part IV.M.2 of this permit; and

4. Required annual and application fees have been paid.
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Fees

The permittee is required to submit payment of an annual fee as set forth in ARM
17.30.201. If the permittee fails to pay the annual fee within 90 days after the due
date for the payment, the Department may:

1. Impose an additional fee assessment computed at the rates established under
ARM 17.30.210; and,

2. Suspend the processing of the application for a permit or authorization or, if
the nonpayment involves an annual permit fee, suspend the permit, certificate
or authorization for which the fee is required. The Department may lift
suspension at any time up to one year after the suspension occurs if the holder
has paid all outstanding fees, including all penalties, assessments and interest
imposed under this sub-section. Suspensions are limited to one year, after
which the permit will be terminated.

Reopener Provisions

This permit may be reopened and modified (following proper administrative
procedures) to include the appropriate effluent limitations (and compliance
schedule, if necessary), or other appropriate requirements if one or more of the
following events occurs:

1. Water Quality Standards: The water quality standards of the receiving
water(s) to which the permittee discharges are modified in such a manner as
to require different effluent limits than contained in this permit.

2. Water Quality Standards are Exceeded: If it is found that water quality
standards or trigger values in the receiving stream are exceeded either for
parameters included in the permit or others, the department may modify the
effluent limits or water management plan.

3. TMDL or Wasteload Allocation: TMDL requirements or a wasteload
allocation is developed and approved by the Department and/or EPA for
incorporation in this permit.

4.  Water Quality Management Plan: A revision to the current water quality
management plan is approved and adopted which calls for different effluent
limitations than contained in this permit.

5. Sewage Sludge: There have been substantial changes (or such changes are
planned) in sludge use or disposal practices; applicable management practices
or numerical limitations for pollutants in sludge have been promulgated
which are more stringent than the requirements in this permit; and/or it has
been determined that the permittee’s sludge use or disposal practices do not
comply with existing applicable state or federal regulations.

6. Toxic Pollutants: A toxic standard or prohibition is established under Section
307() of the Clean Water Act for a toxic pollutant which is present in the
discharge and such standard or prohibition is more stringent than any
limitation for such pollutant in this permit.
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V.  DEFINITIONS

10.

11.
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“Act” means the Montana Water Quality Act, Title 75, chapter 5, MCA.

“A dministrator” means the administrator of the United States Environmental
Protection Agency.

“Acute Toxicity” occurs when 50 percent or more mortality is observed for either
species (See Part 1.C of this permit) at any effluent concentration. Mortality in the
control must simultaneously be 10 percent or less for the effluent results to be
considered valid.

"Annual Average Load" means the arithmetic mean of all 30-day or monthly
average loads reported during the calendar year for a monitored parameter.

“Arithmetic Mean” or “Arithmetic Average” for any set of related values
means the summation of the individual values divided by the number of
individual values. ;

“Average monthly limitation” means the highest allowable average of daily
discharges over a calendar month, calculated as the sum of all daily discharges
measured during a calendar month divided by the number of daily discharges
measured during that month.

“Average weekly limitation” means the highest allowable average of daily -
discharges over a calendar week, calculated as the sum of all daily discharges
measured during a calendar week divided by the number of daily discharges
measured during that week.

"BOD;s" means the five-day measure of pollutant parameter biochemical oxygen

_ demand.

"Bypass" means the intentional diversion of waste streams from any portion of a
treatment facility.

“CBODs” means the five-day measure of pollutant parameter carbonaceous
biochemical oxygen demand. ;

“Composite samples” means a sample composed of two or more discrete
aliquots (samples). The aggregate sample will reflect the average quality of the
water or wastewater in the compositing or sample period. Composite sample may
be composed of constant volume aliquots collected at regular intervals (simple
composite) or flow proportioned.
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“Daily Discharge” means the discharge of a pollutant measured during a
calendar day or any 24-hour period that reasonably represents the calendar day for
purposes of sampling. For pollutants with limitations expressed in units of mass,
the daily discharge is calculated as the total mass of the pollutant discharged over
the day. For pollutants with limitations expressed in other units of measurement,
the daily discharge is calculated as the average measurement of the pollutant over
the day.

"Daily Maximum Limit" means the maximum allowable discharge of a
pollutant during a calendar day. Expressed as units of mass, the daily discharge is
cumulative mass discharged over the course of the day. Expressed as a
concentration, it is the arithmetic average of all measurements taken that day.

"Department" means the Montana Department of Environmental Quality
(MDEQ). Established by 2-15-3501, MCA.

"Director" mearis the Director of the Montana Department of Environmental
Quality.

. “Discharge” means the injection, deposit, dumping, spilling, leaking, placing, or

failing to remove any pollutant so that it or any constituent thereof may enter into
state waters, including ground water.

"EPA" means the United States Environmental Protection Agency.

“Federal Clean Water Act” means the federal legislation at 33 USC 1251, ef
seq.

“Geometric Mean” means the value obtained by taking the Nth root of the
product of the measured values.

"Grab Sample” means a sample which is taken from a waste stream on a one-
time basis without consideration of flow.rate of the effluent or without
consideration for time.

“Indirect discharger” means a non-domestic discharger introducing pollutants to
a publicly owned treatment works.

“Instantaneous Maximum Limit” means the maximum allowable concentration
of a pollutant determined from the analysis of any discrete or composite sample
collected, independent of the flow rate and the duration of the sampling event.

"Instantaneous Measurement”, for monitoring requirements, means a single
reading, observation, or measurement.
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"Interference" means a discharge which, alone or in conjunction with other
contributing discharges

a. Inhibits or distupts the POTW, its treatment processes or operations, or its
sludge processes, use or disposal; and

b. Therefore causes a violation of any requirement of the POTW's MPDES
permit (including an increase in the magnitude or duration of 2 violation) or
causes the prevention of sewage sludge use or disposal in compliance with
the following statutes and regulations: Section 405 of the Clean Water Act;
40 CFR Part 503 - Standards for the Use and Disposal of Sewage Sludge;
Resource Conservation and Recovery Act (RCRA); 40 CFR Part 258 -
Criteria for Municipal Solid Waste Landfills; and/or any State regulations
regarding the disposal of sewage sludge.

“Maximum daily discharge limitation” means the highest allowable daily
discharge. *

“Minimum Level” (ML) of quantitation means the lowest level at which the
entire analytical system gives a recognizable signal and acceptable calibration
point for the analyte, as determined by the procedure set forth at 40 CFR 136. In
most cases the ML is equivalent to the Required Reporting Value (RRV) unless
other wise specified in the permit. (ARM 17.30.702(22))

"Mixing zone" means a limited area of a surface water body or aquifer where
initial dilution of a discharge takes place and where certain water quality
standards may be exceeded.

"Nondegradation" means the prevention of a significant change in water quality
that lowers the quality of high-quality water for one or more parameters. Also,
the prohibition of any increase in discharge that exceeds the limits established
under or determined from a permit or approval issued by the Department prior to
April 29, 1993. .

“Pass through' means a discharge which exits the POTW into waters of the
State of Montana in quantities or concentrations which, alone or in conjunction
with other discharges, is a cause of a violation of any requirement of the POTW's
MPDES permit (including an increase in the magnitude or duration of a
violation).

"POTW" means a publicly owned treatment works.

“Regional Administrator” means the administrator of Region VIII of EPA,
which has jurisdiction over federal water pollution control activities in the state of
Montana. '
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""Severe property damage" means substantial physical damage to property,
damage to the treatment facilities which causes them to become inoperable, or
substantial and permanent loss of natural resources which can reasonably be
expected to occur in the absence of a bypass. Severe property damage does not
mean economic loss caused by delays in production.

""Sewage Sludge"" means any solid, semi-solid or liquid residue generated during
the treatment of domestic sewage and/or a combination of domestic sewage and
industrial waste of a liquid nature in a treatment works. Sewage sludge includes,
but is not limited to, domestic septage; scum or solids removed in primary,
secondary, or advanced wastewater treatment processes; and a material derived
from sewage sludge. Sewage sludge does not include ash generated during the
incineration of sewage sludge or grit and screenings generated during preliminary
treatment of domestic sewage in a treatment works.

“TIE” means a toxicity identification evaluation.

"TMDL" means the total maximum daily load limitation of a parameter,
representing the estimated assimilative capacity for a water body before other
designated uses are adversely affected. Mathematically, it is the sum of wasteload
allocations for point sources, load allocations for non-point and natural
background sources, and a margin of safety.

“TRE” means a toxicity reduction evaluation.
"TSS" means the pollutant parameter total suspended solids.

""Upset" means an exceptional incident in which there is unintentional and
temporary noncompliance with technology-based permit effluent limitations
because of factors beyond the reasonable control of the permittee. An upset does
not include noncompliance to the extent caused by operational error, improperly
designed treatment facilities, inadequate treatment facilities, lack of preventive
maintenance, or careless or improper operation.



DEPARTMENT OF ENVIRONMENTAL QUALITY
PERMITTING and COMPLIANCE DIVISION
MONTANA POLLUTANT DISCHARGE ELIMINATION SYSTEM

PERMITTEE:
PERMIT NUMBER:
RECEIVING WATER:

FACILITY INFORMATION:

Name:

Location:

Mailing Address:

Contact:
Telephone:
Email:

FEE INFORMATION:
Number of Outfalls:
Type of Outfall:

I. Permit Status

The City of Whitefish (Whitefish) Wastewater Treatment Facility (WWTF) MPDES permit
became effective July 1, 2008 (‘2008 Permit”). The permit was modified on March 30, 2012,
to remove the requirement for an engineering report detailing how effluent ammonia limits
would be achieved, in conformance with a joint settlement agreement between Whitefish and
the Department of Environmental Quality (DEQ). The 2008 Permit expired at midnight

30, 2013.

Whitefish submitted a complete renewal application on February 15, 2013. DEQ issued a
Notice of Completeness on February 21, 2013. In accordance with ARM 17.30.1313, the

(MPDES)
Fact Sheet

City of Whitefish
MT0020184
Whitefish River

City of Whitefish Wastewater Treatment Facility

300 Monegan Road
Whitefish, MT 59937
Flathead County
48°23°31™N, -114°19’41”W

P.O.Box 158
Whitefish, MT 59937-0158

Greg Acton, Utility Operations Supervisor
(406) 863-2451
gacton@cityofwhitefish.org

1 (for fee determination purposes)

001 —Major POTW

Aerated Lagoon followed by Mechanical Phosphorus-Removal
Treatment and Chlorination/De-chlorination, no Pretreatment

Program, Continuous Discharge to Surface Water

2008 Permit was administratively extended.



IL

Fact Sheet

MT0020184
March 2015
Page 2 of 29
Facility Information
. Facility Description

The Whitefish WWTF serves the residents and businesses of the City of Whitefish and Big
Mountain Sewer District, with a current service area population of approximately 6,922
(renewal application, 2013). Secondary treatment for the facility consists of a three-celled,
aerated, bentonite-lined lagoon system built in 1979 with an average daily design flow of
1.25 million gallons per day (mgd). Whitefish has made the following major WWTF
improvements over the years:

e 1979 — Aerated basin, secondary treatment average daily design flow of 1.25 mgd with
peak design flow of 2.6 mgd [Whitefish O&M Manual, Morrison-Maierle, Inc., February

1981].

o 1988 — WWTF system secondary treatment remains at average daily design flow of 1.25
mgd. Tertiary treatment added (a phosphorus removal clarifier designed for average daily
design flow of 1.25 mgd) with aluminum flocculant dosed at 185 mg/L [O&M Manual —
Whitefish Phosphorus Removal Facility, Carver Engineering, Inc. October 1988].

o 2003 — Upgraded lift stations and lagoon aeration (included the addition of a baffle to
divide cell 1 into cells 1A and 1B). Secondary treatment average daily design flow
increased to 1.8 mgd [Whitefish Wastewater Facility Improvements O&M Manual,
Anderson-Montgomery, September 2003].

e 2009 — Tertiary treatment upgraded (second flocculating clarifier added to increase the
facility’s phosphorus treatment capacity to 2.33 mgd) with aluminum flocculant dosed at
250 mg/L. WWTF system remains limited to secondary treatment average daily design
flow of 1.8 mgd. [Whitefish Wastewater Treatment Plants Improvements 2008 — 2009
O&M Manual, Anderson-Montgomery].

e 2011 — Added chlorine disinfection /de-chlorination.

The effluent is continuously discharged to the Whitefish River at Outfall 001. The effluent
pipe is equipped with a ductile iron, multi-port diffuser (15 ports on alternate sides with one
foot centers) that extends 18 feet (approximately 2/3) across the river bed.

Solids are removed from the phosphorus removal clarifier on a monthly basis and stored in a
constructed sludge drying bed. Whitefish was previously covered by EPA Region VIII
Permit Number MTG650000, General Permit for Facilities/Operations that Generate, Treat,
and/or Use/Dispose of Sewage Sludge by Means of Land Application, Land[fill, and Surface
Disposal Under the National Pollutant Discharge Elimination System. However, EPA did
not renew the Biosolids General Permit, opting for direct enforceability of the rule. The use
or disposal of biosolids generated by the Whitefish WWTF is required to meet the applicable
requirements of 40 Code of Federal Regulations (CFR) Part 503 Standards of the Use or

Disposal of Sewage Sludge.

Table 1 is a summary of the City of Whitefish WWTF design criteria from the Morrison-
Maierle, Inc. 1981 O&M Manual; and Anderson/Montgomery Consulting Engineers
Wastewater Treatment Plant Improvements 2008 — 2009 O&M Manual.
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Table 1. Current Design Criteria Summary — Whitefish WWTP

Facility Description’ Continuous discharge lagoon facility with three aerated cells, two phosphorus removal
clarifiers, and chlorination/de-chlorination disinfection.

Construction Date: 1979 Modification Dates: 1987, 2003, 2009, 2011

1979 Design Population: 10,000 2013 Population Served: 6,922

Design Flow, Average (mgd): 1.8 Design Flow, Peak (ingd): 2.6

Design BOD Removal (%): 85 Design BOD Load (Ib/day): 3,880

Design SS Removal (%): 85 Design TSS Load (lb/day): 3,328

Design TN Removal (%): NA Design TN Load (Ib/day): NA

Design TP Removal (%): 90 Design TP Load (Ib/day): 116

Collection System: Combined [ ] Separate [ X ] :

SSO Events (Y/N): Y Number: 5 (between 2010 —2012)

Bypass Events(Y/N): N Number: NA

Inflow and Infiltration contribution (mgd): Source: storm water, subdivision hook ups, sump pumps, .

0.28 mgd (application) failing lift stations and sewer lines, shore line sewer pipes
below the level of the lake.

Disinfection: Yes Type: Chlorination/De-chlorination

Discharge Method: Continuous

Effluent Flow Primary Device: Parshall flume

Effluent Secondary Flow Device: Magmeter with totalizer

Sludge Storage: Physical (alum) sludge stored in phase isolation basin. Disposed by land application.

The collection system was built as a combined sewer; however, separation of the combined
sewers was undertaken by the City in the late 1990°s and the system is now considered a
separate sanitary sewer system.

Inflow and Infiltration (I/I) flows are reported on the updated application to be 0.28 mgd.
Whitefish reported that they lined/replaced 17,845 feet of sewer lines and two leaking lift
station wet wells on the 2013 renewal application.

B. Effluent Characteristics

A summary of the City of Whitefish effluent data from the facility Discharge Monitoring
Reports (DMRs) for the Period of Record (POR) of January 1, 2011, through November 30,
2014, are summarized in Table 2.
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Table 2: Efftuent Characteristics for Outfall 001: January 1, 2011 through November 30, 2014
. ; Previous Min. Avg. Max. No. of
Parameter Location|  Units Permit Limit | 30-Day | 30-Day | 30-Day | Samples®
Flow, Monthly A verage Effluent | mgd NA @ 0.62 1.0 2.1 47
Influent [ mg/L NA @ 125 278 482 .47
Biochemical Oxygen Demand Effluent mg/L 45/30 @ 3 8 15 . 47
(BODs) NA . | % removal 85 93 97 99 47
Effluent | - :Ib/day | 38272559 | 107769 | ap A
Influent | mg/L NA @ 101 231 543
Total Suspended Solids Effluent | mg/L 45130 © 4 12 46
(TSS) NA | % removal 85 74 98
Bffluent [%ib/day ;| A6g313. 0% | 141085 L 108 35500 1
pH _ Effluent s.u. 6.0t09.0 6.2 - 7.6
E. coli Bacteria — winter - Effluent |cfu/100 mL| 1260/630 © 1 48 218 16
E. coli Bacteria— summer | Effluent |cfu/100mL| 252/126® 2 13 65 25
Total Residual Chlorine ® Effluent | mg/L [0.0190.011% | <0.005 - 0.01 41
Total Ammonia as N Effluent | mg/L NA @ 0.2 163 | 303 47
Nitrate + Nitrite as N Effluent | mg/L NA ® 0.1 48 | 247 47
Total Kjeldahl Nitrogen (TKN) | Effluent | mg/L NA® 2.2 18.6 99,7
, . mg/L NA @ 13 23 33
Total Nitrogen as N Effluent [~ o o | e g T
mg/L 1.0 0.2 0.5 1.7
Total Phosphorus as P Effluent |t T T o T
. sulbfday- o | 04 Lo di6e s ) 4D A8
Temperature ' Effuent | °C NA @ 0.1 10.8 232 47
Dissolved Oxygen Effluent | mg/L NA @ 22 6.8 133 47
Qil and Grease Effluent mg/L 10 <1 - 2 46
Aluminum, Dissolved Effluent pg/L NA @ 20 164 1160 40
Copper, Total Recoverable Effluent | pg/L NA @ <0.01 9 15 4
Lead, Total Recoverable Effluent pg/L NA @7 <0.01 - 1.0 5
Total Dissolved Solids Effluent | mg/L NA @ 385 437 550 15
Footnotes: NA means not available/not applicable
(1) No. of samples is the number of monthly DMRs submitted; there may be numerous readings during the month. Values provided
are monthly averages.
(2) No effluent limit in previous permit, monitoring requirement only.
(3) Either max daily or average weekly / average monthly.
(4) Escherichia coli (E. coli) bacteria - winter period November 1 through March 31, summer period April 1 through October 31.
(5) Period of record began July 1,2011.
(6) Calculated as the sum of TKN and Nitrite -+ Nitrate as N concentrations.
(7) Total recoverable copper and lead monitoring required semi-annually in 2010 & 2011.
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C. Compliance History

In the previous fact sheet, DEQ discussed that the diffuser had not been maintained and
plugging caused all of the discharge to exit at the end of the pipe (2008 Permit Fact Sheet &
Response to Comments). Since then, Whitefish cleaned the diffuser, removed the blockage,
and screened off access to the diffuser to prevent future problems. However, Whitefish has
not provided any indication that maintenance of the discharge diffuser is included as part of
an on-going maintenance program. A requirement for a five-year maintenance report will be
included in this permit renewal as a Special Condition.

Another previous concern was that the Whitefish WWTF collections system has had
numerous Sanitary Sewer Overflow events (SSOs) since initial construction. This was one of
the issues addressed in the Administrative Order on Consent (AOC) which Whitefish entered
with DEQ in October 2012 (WQ-11-21, FID #2068). The AOC was in response to 11 failed
Whole Effluent Toxicity (WET) tests between June 2008 and June 2012; 15 exceedances of
permit limits for Escherichia coli (E. coli) bacteria, Total Nitrogen (TN), Total Phosphorus
(TP), Total Suspended Solids (TSS), and TSS percent removal between March 2011 and
June 2012; and five SSOs between July 2010 and June 2012. The AOC remains in force, and
includes the requirement for Whitefish to submit a plan to come into compliance with new
permit limits within 90 days from the effective date of this renewed MPDES permit.

Proposed Technology-based Effluent Limits (TBELs)

. Applicability
B. The Board of Environmental Review (BER) has adopted by reference 40 CFR Part 133 which

sets minimum treatment requirements for secondary treatment or equivalent for publicly-owned
treatment works (POTW) [ARM 17.30.1203]. National Secondary Standards (NSS) as
described in 40 CFR Part 133 are incorporated into all municipal permits. Secondary treatment
is defined in terms of effluent quality as measured by BODs, TSS, percent removal of BODs and

TSS, and pH.

The regulations in 40 CFR 133.105 allow for the application of treatment equivalent-to-
secondary effluent limitations (TES). However, facilities are only eligible for TES if, with
proper operation and maintenance, the 95™ percentile of the effluent concentration cannot
meet the 30-day average effluent limit of 30 mg/L BODs or TSS [40 CFR 133.101(g)(1)].
Whitefish had a 95 percentile 30-day average concentration of 14 mg/L BODs and 21 mg/L
TSS; both of which demonstrate compliance with NSS and makes the facility ineligible for
TES. The 2008 Permit applied the NSS limitations for both BODs and TSS. These limits will

be maintained in this permit.

. Mass-based Limitations

ARM 17.30.1345(8) requires that all effluent limits be expressed in terms of mass. The
following equation was used to calculate the BODs and TSS load limitations using the
current design flow of 1.8 mgd and the TBELSs limitations as proposed above:

Load (Ib/day) = Design Flow x Concentration Limit (mg/L) x 8.34 (Ib-L)/(mg-gal)
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BODs and TSS:
30-day average loads = (1.8 mgd)(30 mg/L)(8.34) =450 Ib/day

7-day average loads = (1.8 mgd)(45 mg/L)(8.34) = 676 1b/day

Load limits (Ib/day) for BODs and TSS will apply to the effluent and will be maintained at
the more stringent of the nondegradation load, water-quality-based effluent limitations,
and/or load limits calculated in this permit renewal.

D. Nondegradation Loads

The provisions of ARM 17.30.701 - 718 (Nondegradation of Water Quality) apply to new or
increased sources of pollution [ARM 17.30.705(1)]. Sources that are in compliance with the
conditions of their permit and do not exceed the limits established in the permit or
determined from a permit previously issued by DEQ are not considered new or increased

sources.

The WWTF was built in 1979 with an average daily design flow of 1.25 mgd, and remained
limited by this secondary treatment average daily flow until the 2003 facility upgrade.
Therefore, nondegradation load allocations are based on the facility design rate in 1993 of
1.25 mgd, in order for the WWTF to avoid being considered a new or increased source
(ARM 17.30.702). Nondegradation load values were calculated for BODs, TSS, TN and TP
as part of the renewal of the permit in 1995 and maintained in the 2008 Permit. During this

renewal, DEQ proposes the following:

e BODs— 313 Ib/day monthly average load allocation (based on 1.25 mgd and 30 mg/L
monthly average concentration limit). The previous method for developing the BODs
Joad allocation based on percent removal was not based on the criteria in ARM
17.30.715, technology-based standards, or water quality standards and has been
replaced with an enforceable BOD; load allocation per current policy.

o TSS —313 Ib/day monthly average load allocation (remains the same, based on 1.25
mgd and 30 mg/L monthly average concentration limits).

e TN — no nondegradation load allocation. The TN load allocation presented in the
previous fact sheets do not apply because it was calculated using the Department of
Health and Environmental Sciences memorandum (DHES, October 1994), and was
not based on the criteria in ARM 17.30.715 or water quality standards.

o TP — 10.4 Ib/day monthly average load allocation (remains the same, based on 1.25
mgd and an enforceable TP concentration-based limit of 1.0 mg/L).

The nondegradation and actual annual average loads for the POR January 2010 through
December 2014 are presented below. These data indicate that the WWTF did not exceed
nondegradation load values and is not considered a new or increased source.
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Table 3. Nondegradation and Actual Loads for POR

Nondegradation
Parameter | Units | Allocated Loads Actual 30-Day Average Loads
Annual Average 2010 2011 2012 2013 2014
BOD; Ib/day 313 61 57 82 58 77
TSS Ib/day 313 65 94 142 96 98
TP Ib/day 104 3.0 3.7 5.0 4.2 5.3
E. Proposed TBELs
Table 4 presents the proposed TBELs for Whitefish:
Table 4. Outfall 001 Proposed TBELs @
' Concentfration Load
Parameter (mg/L) (Midag)
Average Average Average Average
Monthly Weekly | Monthly ® Weekly

BOD:; 30 45 313 676
TSS 30 45 313 676
pH Within the range of 6.0 t0 9.0 s.u. (instantaneous)
BOD:; Percent Removal 85%
TSS Percent Removal 85%
Footnotes:

(1) See Definition section at end of permit for explanation of terms.

(2) Based on nondegradation allocated loads.

IV.  Water-Quality Based Effluent Limits (WQBELSs)
A. Scope'and Authority

The Montana Water Quality Act (Act) states that a permit may only be issued if DEQ finds
that the issuance or continuance of the permit will not result in pollution of any state waters
[75-5-401(2), Montana Code Annotated (MCA)]. Montana water quality standards at ARM
17.30.637(2) require that no wastes may be discharged such that the waste either alone or in

combination with other wastes will violate or can reasonably be expected to violate any

standard. ARM 17.30.1344(2) adopts by reference 40 CFR 122.44 which states that MPDES
permits shall include limits on all pollutants which will cause, or have a reasonable potential
to cause an excursion above any water quality standard, including narrative standards. The

purpose of this section is to provide a basis and rationale for establishing effluent limits

based on Montana water quality standards that will protect designated uses of the receiving

stream.
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B. Receiving Water

The Whitefish WWTF discharges to the Whitefish River identified as USGS Hydrologic Unit .
Code (HUC) 17010210, and Montana stream assessment unit MT76P003_010, WHITEFISH |
RIVER, Whitefish Lake to mouth (Stillwater River). The WWTF discharge location is

approximately 2.5 miles below the outlet from Whitefish Lake, and more than 20 miles

above the confluence with the Stillwater River.

The Whitefish River is classified B-2 [ARM 17.30.608(1)(a)(iv)]. Class B-2 waters are to be
maintained suitable for drinking, culinary and food processing purposes, after conventional
treatment; bathing, swimming, and recreation; growth and marginal propagation of salmonid
fishes and associated aquatic life, waterfowl and furbearers; and agricultural and industrial
water supply [ARM 17.30.624(1)]. Degradation that will impact established beneficial uses is
not allowed. ‘

Impairments

The Whitefish River is listed on the 2014 303(d) List as fully supporting drinking water,
primary contact recreation, and agricultural uses, but not supporting aquatic life. The list cites ,
the following causes and sources for impairment: ‘ |

e oil and grease (O&G): accidental spill/release;

o temperature: site clearance (land development or redevelopment), wet weather g
discharges, and silviculture activities; and

e PCBs in the water column: industrial point source discharge and silviculture activities.

Whitefish River was included in the temperature Total Maximum Daily Load (TMDL) for

Flathead Lake, Flathead - Stillwater Planning Area Nutrient, Sediment, and Temperature

TMDLs and Water Quality Improvement Plan, approved by EPA in December 2014 (see ;
below, Part TV.E.2). In addition, TMDLSs for Whitefish River are required for oil & grease

and PCBs in water column impairments but have not been completed; however, the WWTF

is not listed as a cause of these impairments.

Critical Flow

The United States Geological Service (USGS) collected flow and other data for the Whitefish
River at gauging station 12366000 approximately 10 miles below the WWTEF. In order to
obtain a seven-day, ten-year low flow (7Q10) value for the Whitefish River at the point of
discharge, the 7Q10 value from the downstream gauging station needs to be corrected by
subtracting a calculated contribution from the WWTF.

The USGS released a draft of their updated statistical summaries of stream flow in January
2015. The new 7Q10 at gauging station 12366000 is 23.3 cubic feet per second (cfs) or 15.1
mgd, which is a significant increase from the previous 7Q10 of 13 cfs (8.4 mgd) as listed in
the 2004 USGS Statistical Summaries of Streamflow in Montana and Adjacent Areas, Water
Years 1900 through 2002. .

During the last renewal, in order to obtain a calculated 7Q10 value for the Whitefish River
upstream from the point of discharge, the 7Q10 value from the gauging station was corrected
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by subtracting the maximum average monthly discharge flow rate (i.e., 8.4 mgd 7Q10 minus
1.14 mgd discharge flow equaled a calculated 7Q10 of 7.26 mgd). Whitefish provided .
arguments against the use of the maximum of the monthly average discharge rates. DEQ
responded to these arguments in the Response to Comments issued as part of the final
determination and maintained the use of the maximum average monthly discharge flow rate.

For this renewal, the maximum of the monthly average discharge rates for the period of
record (2.1 mgd) is subtracted from the new 7Q10 (15.1 mgd) to provide the updated
calculated 7Q10 (13.0 mgd).

In addition, for nutrient determinations, the seasonal 14-day, five-year low flow (14Q5, July
through October) was calculated by subtracting the maximum seasonal discharge rate
(calculated to be 1.4 mgd) from the seasonal 14Q5 value for the gauging station of 28.4 cfs
(18.4 mgd), for a updated calculated 14Q5 (17.0 mgd).

Ambient Water Quality Data

Ambient water quality data for the Whitefish River in the 2.5-mile upstream stretch between
Whitefish Lake and the outfall location is presented in Table 5 for the POR. DEQ obtained
the ambient data from the City of Whitefish; the Whitefish Lake Institute; and STORET
(stations COOWHTFRO8 and WFROUTLET).

Table 5. Whitefish River - Ambient Water Quality Monitoring Data
Parameter Units No.af | GV Minimum | Average 75" . Maximum
Samples Percentile
Hardness mg/L 11 0.04 82 88 g7 92
pH s.u. 146 0.04 5.6 8.1 8.3 8.7
Temperature °C 145 0.6 0.6 10.8 16.4 24.4
Total Ammoniaas N | mg/L 19 3 0.003 | <0.02® | <0.04® 0.07
NO; +NO, mgl | 21 1.8 0.001 |<0.012®] <0.01® 0.10
Total Nitrogen as N mg/L 33 0.3 0.06 0.10 0.11 .0.24
Total Phosphorusas P | mg/L 32 0.5 <0.001 0.006 0.008 0.016
Footnote:
(1) Hardness is the 25" percentile.
(2) Cannot determine exact average or 75% percentile due to several analyses with “nondetect” at various
detection limits.

. Applicable Water Quality Standards

Discharges to surface waters classified B-2 are subject to the specific water quality standards
of ARM 17.30.624, Department Circular DEQ-7 (October 2012), as well as the general

provision of ARM 17.30.635 through 637, 641, 645, and 646. In addition to these standards,
dischargers are also subject to mixing zone rules (ARM 17.30 Subchapter 5);
Nondegradation (Subchapter 7); and the Base Numeric Nutrients Standards and Variances

(Department Circulars DEQ-12A and DEQ-12B).




Fact Sheet
MT0020184
March 2015
Page 10 of 29

D. Mixing Zone

ARM 17.30.635(2) requires that the design condition for disposal systems must be based on
the 7Q10. More restrictive requirements may be necessary due to specific mixing zone
requirements. A mixing zone is an area where the effluent mixes with the receiving water and
certain water quality standards may be exceeded [ARM 17.30.502(6)]. DEQ must determine
the applicability of currently granted mixing zones [ARM 17.30.505(1)]. Mixing zones
allowed under a permit issued prior to April 29, 1993 will remain in effect unless there is
evidence that previously allowed mixing zones will impair existing or anticipated uses [ARM
17.30.505(1)(c)}.

- The discharge must also comply with the general prohibitions of ARM 17.30.637(1) which
require that state waters, including mixing zones, must be free from substances which will:

(1) settle to form objectionable sludge deposits or emulsions beneath the surface of the water
or upon adjoining shorelines;

(2) create floating debris, scum, a visible oil film (or be present in concentrations at or in
excess of 10 milligrams per liter) or globules of grease or other floating materials;

(3) produce odors, colors or other conditions as to which create a nuisance or render
undesirable tastes to fish flesh or make fish inedible;

(4) create concentrations or combinations of materials which are toxic or harmful to human,
animal, plant or aquatic life; and
(5) create conditions which produce undesirable aquatic life.

No mixing zone will be granted that will impair beneficial uses [ARM 17.30.506(1)].
Aquatic life-chronic, aquatic life-acute, human health, and nutrient standards may not be
exceeded outside of the mixing zone [ARM 17.30.507(1)(a)]. Acute standards may not be
exceeded in any part of the mixing zone unless DEQ finds that minimal initial dilution will
not threaten or impair beneficial uses [ARM 17.30.507(1)(b)]. '

A standard mixing zone may be granted for facilities when mixing is nearly instantaneous
[ARM 17.30.516(3)(d)]. Nearly instantaneous mixing is assumed if the discharge is through
an effluent diffuser. The Whitefish effluent pipe is equipped with a diffuser. The 2008 Permit
granted 100% dilution for both chronic and acute calculations, which will remain with this

. pexmit renewal. :

Therefore, Whitefish will be granted the full calculated 7Q10 dilution flow of 13.0 mgd to
evaluate RP and develop chronic and acute effluent limits for ammonia, nitrate-nitrite, TRC,
and metals, and the full calculated 14Q5 dilution flow of 17.0 mgd to evaluate RP and
develop nutrient limits [ARM 17.30.516(3)(e)].

ARM 17.30.516(3)(d) states that a nearly instantaneous mixing zone may not extend
dowmstream more than two (2) river widths. During the 2008 Permit renewal, the length of
the chronic mixing zone was reduced to 100 feet from 200 feet downstream from the point of
discharge, since the river width was estimated to be 50 feet at 7Q10. The mixing zone will be
maintained at 100 feet downstream for chronic, acute, and nutrient mixing.
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E. Basis for Proposed Water Quality-Based Effluent Limits

Parameters typically present in municipal wastewater that may cause or contribute to a
violation of water quality standards include the conventional pollutants such as biological
material (as measured by BODs), TSS, oil & grease, pathogenic bacteria, and pH; and non-
conventional pollutants such as temperature, total residual chlorine, total ammonia, total
nitrogen, and total phosphorus.

ARM 17.30.1345 requires WQBELS to be developed for any pollutant for which there is
reasonable potential (RP) for discharges to cause or contribute to exceedances of instream
numeric or narrative water quality standards. RP calculations utilize the receiving water
concentration, the maximum projected effluent concentration, the design flow of the
wastewater treatment facility, and the applicable receiving water flow. DEQ uses a mass
balance equation to determine RP (Equation I).

_ CaQa + CsQs

Cre 01+ 0 (Eq. 1)
Where:
Crp= calculated receiving water concentration after mixing, mg/L

Cyi= critical effluent concentration, mg/L

C,= critical upstream concentration, mg/L

Qa=  facility average daily design flow rate, mgd

Q= critical receiving water flow, mgd
L Conventional Pollutants

TSS and BODs - The facility provides a significant reduction in biological material and
solids through secondary treatment (Section IIT). No additional WQBELS will be required for
these parameters.

PH - Pursuant to ARM 17.30.624(2)(c), the induced variation of hydrogen ion concentration
within the range of 6.5 to 8.5 must be less than 0.5 pH units. Natural pH outside this range
must be maintained without change. Natural pH above 7.0 must be maintained above 7.0.
The previous permit limited the WWTF effluent to a pH range of 6.0 — 9.0 s.u. based on
TBELSs. This effluent limit will be maintained with this permit renewal.

Oil and Grease (O&G) —The 2008 Permit added an O&G effluent limit of 10 mg/L due to
the inclusion of O&G on the 2006 303(d) List, with a cause of industrial point sources.
Although the Whitefish River remains on the 2014 303(d) List as impaired for O&G, the
cause was clarified as accidental spill/releases and the WWTF is not listed as a cause of the
impairment.

The maximum concentration for 46 O&G samples taken during the POR was 2.0 mg/L.
Based on the method developed in the EPA’s 1991 Techrical Support Document for Water
Quality-based Toxics Control (TSD), the maximum projected concentration of O&G in the
effluent is 2.0 mg/L, based on 2.0 mg/L x TSD multiplier of 1.0. Since this is less than the 10
mg/L standard, there is not RP and the limit will be removed.
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Escherichia coli (E. coli) Bacteria - The applicable standards for E. coli are: -!

a. April 1 through October 31, of each year, the geometric mean number of the microbial
species E. coli must not exceed 126 colony forming units (cfu) per 100 milliliters (mL), i
nor are 10% of the total samples during any 30-day period to exceed 252 cfu per 100 mL §
[ARM 17.30.624(2)(a)(i)]; and ' .
b. November 1 through March 31, of each year, the geometric mean number of E. coli shall

not exceed 630 cfa per 100 mL and 10% of the samples during any 30-day period may not
exceed 1,260 cfu per 100 mL [ARM 17.30.624(2)(2)(iD)]-

DEQ is not granting a mixing zone for E. coli bacteria. These standards were applied as final ;
effluent limitations at end-of-pipe, effective July 1, 2011, and will remain in effect for this
renewal cycle.

2 Nonconventional Pollutants

Temperature — Circular DEQ-7 lists temperature as a harmful parameter, with a reference to
the temperature water quality standards, which is the following for B-2 classification waters
under ARM 17.30.624(2)(e):

Table 6. Applicable Water Temperature Standards for B-2 Classified Waters
Parameter Units finbient Maximum Increase Maximum Decrease
Temperature
. 3255 Ambient -+ 1°F Ambient—2°F
Temperature op 55- 66
Change 66-66.5 M Maintain <67°F Ambient—2°F/hour
>66.5 Ambient + 0.5°F

Footnotes:

(1) Between 66 °F to 66.5 °F, no discharge is allowed to cause the water temperature to exceed 67 °F.

Whitefish River is listed as impaired for temperature. The "Flathead - Stillwater Plonning
Area Nutrient, Sediment, and Temperature TMDLs and Water Quality Improvement Plan,"
approved by EPA on December 17, 2014, included an evaluation of temperature impacts
from point and nonpoint sources on the Whitefish River, including the WWTF. Based on the
WWTE’s maximum recorded effluent temperature of 74.8°F and average daily design flow
of 1.8 mgd, the WWTF was shown to cause temperature increases less than the 0.5°F
allowed. The WWTF heat contribution was calculated at 1,877 keal/second.

The conclusion from the TMDL was that ‘maintaining operation of this facility at current
Jevels would appear fo cause no significant increase in Whitefish River temperatures.” To
ensure the baseline is maintained, and provide additional information for the future,
Whitefish will be required to monitor both effluent and upstream for temperature during the

summer months of July through September.

Ammonia, Total as Nitrogen - Ammonia limits are developed based on standards that
account for a combination of pH and temperature of the receiving stream, the presence or
absence of salmonid species, and the presence or absence of fish in early life stages.
Salmonid fishes and their early life stages are presumed present year-round, based on the
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waterbody classification of B-2. Table 7 presents the ammonia water quality standards for the
Whitefish River using the ambient river water quality data in Table 5 (Circular DEQ-7).

Table 7. Ammonia- Water Quality Standards for Whitefish River

' Salmonids Early Life Ambient Condition ® | Water Quality
Condition Prsat Stages pH Temperature Standard @
Present S.. $© . mg/L
Acute Yes NA 83 NA 3.15
Chronic | NA Yes 83 - 16.4 1.36

Footnotes: NA — Not Applicable
(1) Based on 75" percentile of annual data.
(2) Acute - maximum daily; Chronic - 30-day average concentration.

Because of the additional upstream data gathered during this POR, and a change in DEQ
policy to use the 75™ percentile of the annual data for both acute and chronic determinations,
the ammonia water quality standards for Whitefish River have changed. The acute ammonia
standard is 3.15 mg/L and the chronic standard is 1.36 mg/L year round. DEQ assessed RP
for Whitefish to cause or contribute to the exceedance of these ammonia water quality
standards in the Whitefish River using Equation 1,

Crp=(1.8x34.1) +(13.0x 0.04) = 4.2 mg/L
(1.8 +13.0)

Where:
Cre =calculated receiving water concentration after mixing, mg/L
Cy= maximum projected effluent concentration of 34.1 mg/L (32.6 mg/L max observed
during POR x multiplier from TSD Table 3-2)
Cs= 75" percentile of ammonia concentration upstream of discharge, 0.04 mg/L
Qs = critical receiving water flow, 7Q10 of 13.0 mgd — 100% available dilution
Qq = facility design flow rate, 1.8 mgd

The calculated Cgp 0f 4.2 mg/L is greater than the calculated ammonia standards, therefore,
RP exists for this parameter and effluent limits are necessary.

For most parameters with RP, to establish WQBELSs for an existing discharger DEQ first
calculates Wasteload Allocations (WLAs) from the numeric water quality standards. These
WLASs are then translated into maximum daily limitations (MDLs) and average monthly
limitations (AMLs) using TSD multipliers. As shown in Equation 2 below, the mass-balance
equation given in the previous section can be arranged to calculate the WLA (Cy) so that the
discharge does not cause or contribute to an exceedance of the applicable water quality
standard under critical conditions.

Ca=WLA=0,C, - OCs (Eq. 2)
Qq
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Given: |
C; = Effluent Pollutant Concentration (WLA)
Qs = critical receiving water flow, 7Q10 of 13.0 mgd — 100% available dilution ¥
Qq= facility design flow rate, 1.8 mgd _ |
Q=Qs+Qq
C, = 75" percentile of ammonia concentration upstream of discharge, 0.04 mg/L
C, = the resulting receiving water concentration (ammonia water quality standards for

Whitefish River, see Table 7)

The WLA and end-of-pipe ammonia limits are calculated and presented in Attachment A. -
These proposed limits are 9.2 mg/L AML and 17.0 mg/L MDL. . -

Nitrate+Nitrite (N+N) — The human health standard for N+N is 10 mg/L (Circular DEQ-7).
The maximum observed effluent concentration during the POR was 27 mg/L. DEQ assessed n
RP for Whitefish to cause or contribute to the exceedance of the N+N water quality standard

in the Whitefish River using Equation 1, '

Cre= (1.8 X 29.5) + (13.0 x 0.01) = 3.6 mg/L
(1.8 + 13.0)

Where: ,
Cre =calculated receiving water concentration after mixing, mg/L
C4= maximum projected effluent concentration of 29.5 mg/L (27 mg/L max observed
during POR x multiplier from TSD Table 3-2)
C; = 75" percentile of N-+N concentration upstream of discharge, 0.01 mg/L
Q, = critical receiving water flow, 7Q10 of 13.0 mgd — 100% available dilution
Qq = facility design flow rate, 1.8 mgd

The caloulated Crp of 3.6 mg/L is less than the N+N standard of 10 mg/L, therefore, RP does
not exist for this parameter and effluent limits are not necessary at this time. Monitoring will -
continue to be required.

. Nutrients [Total Nitrogen (TN) and Total Phosphorus as P (TP)] - Historically there were
no numeric water quality standards for TN and TP, and DEQ based nutrient limits on the
narrative standard “State surface waters must be free from substances attributable to
discharges that will create concentrations or combinations of materials which are toxic or
harmful to human, animal, plant or aquatic life; and create conditions which produce
undesirable aquatic life” [ARM 17.30.637(1)(d) and (e)].

Whitefish River was included as part of the "Flathead - Stillwater Planning Area Nutrien,
Sediment, and Temperature TMDLs and Water Quality Improvement Plan" approved by
EPA on December 17, 2014. Most of the nutrient planning was ultimately removed from the
scope of this TMDL and DEQ plans to address nutrients in Flathead-Stillwater Planning Area

as a future (Phase 1) TMDL.

On July 25, 2014, the BER and DEQ approved Circular DEQ-12A (Base Numeric Nutrient
Standards, July 2014 edition) and Circular DEQ-12B (Nutrient Standard Variances, July
2014 edition). EPA approved these standards on February 26, 2015. The standards in
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Circular DEQ-12A that apply to the Whitefish River, located within the Northern Rockies
ecoregion, are 0.275 mg/L TN and 0.025 mg/L TP, from July 1** through September 30,
Circular DEQ-12A states that the seasonal 14Q5 should be used for RP and limit
development. DEQ calculated the seasonal 14Q5 for Whitefish River to be 17.0 mgd (see
Part IV.B).

Total Nitrogen

At the time of the 2008 Permit development, nitrogen was listed as the nutrient of concern
for impairment of the Whitefish River but there was no TMDL. DEQ limited the WWTF to
current performance, which resulted in mass-based TN limits of 273 1b/day AML and 426
Ib/day MDL, effective July 1, 2011. These limits were year-round to be protective of both the
immediate receiving water (Whitefish River) and downstream, including Flathead Lake,

For this renewal, DEQ has implemented the Department Circular DEQ-12A standard for
Whitefish River of 0.275 mg/L TN from July 1% — September 30™. DEQ assessed RP for the
WWTF to cause or contribute to the exceedance of this new TN water quality standard in the
Whitefish River using Equation 1,

Crp=(1.8x38.7)+(17.0x0.11) = 3.8 mg/L
(1.8+17.0)

Where: .

Crp = calculated receiving water concentration after mixing, mg/L

Cs= maximum projected effluent concentration of 38.7 mg/L (38 mg/L max observed
during POR x multiplier from TSD Table 3-2)

Cs= 75" percentile of TN concentration upstream of discharge, 0.11 mg/L

Qs= critical receiving water flow, seasonal 14Q5 of 17.0 mgd

Qq= facility design flow rate, 1.8 mgd :

The calculated Cgp of 3.8 mg/L is greater than the TN standard of 0.275 mg/L, therefore, RP
exists for the WWTF to cause or contribute to an exceedence of the TN standard. DEQ
calculated the WLA of 1.83 mg/L and an end-of-pipe TN effluent limit of 1.7 mg/L, which
are presented in Attachment A.

Whitefish cannot currently meet this calculated TN effluent limit. If a facility cannot meet a
calculated TN effluent limit, Montana State Law (75-5-103(22) and 75-5-313, MCA) allows
for variances for up to 20 years, at which time the effluent limits based on the water quality
standards will be final and effective.

Whitefish is eligible to pursue a general variance from the nitrogen standards as presented in
Circular DEQ-12B, which was requested in correspondence dated March 19, 2015. DEQ
finds the variance category in Table 12B-1 applicable to Whitefish is the discharger category
“> 1.0 mgd” for a facility designed to remove nutrients. A variance is designed to be a
technically-achievable level, which DEQ will express as a monthly average mass-based limit.
In cases where the facility cannot comply with the base numeric standards, but the current
performance of the facility is better than the general variance limits, Circular DEQ-12B
allows for general variance limits based on the facility’s current performance.
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DEQ reviewed the TN variance, existing permit limits, and current performance in order to
determine the most stringent of the following applicable to Whitefish: ’

(2) TSD-method using the Department Circular DEQ-12B general variance ‘long-term
average’ (LTA) of 10.0 mg/L x multiplier in TSD Table 5-2 (1.17 based on CV of 0.2) x
average daily design flow (1.8 mgd) x 8.34 = 176 Ib/day TN during the summer months
of July 1% — September 30",

(b) TSD-method using Department Circular DEQ-12B variance limits based on the WWTF
current performance LTA (21.8 mg/L seasonal average) x AML multiplier in TSD Table
5-2 (1.17) x average daily design flow (1.8 mgd) x 8.34 = 382.9 Ib/day to compare to the
general variance for the summer months, or

(c) Current year-round AML of 273 Ib/day.

In surmmary, DEQ is proposing TN mass-based effluent limits as a summertime AML of 176
Ib/day (July 1% — September 30™) based on the Circular DEQ-12B general variance, and a
non-summertime AML of 273 Ib/day based on the current year-round limit.

Total Phosphorus

Whitefish has had a 1.0 mg/L TP effluent limit since the early 1980’s. The 1996 Permit
developed an annual average nondegradation load limit of 10.4 Ib/day TP based on the
existing 1.0 mg/L TP limit and average daily design flow of 1.25 mgd. The 2008 Permit
maintained the TP concentration-based effluent limit of 1.0 mg/L, and changed the 10.4
Ib/day nondegradation load to an average monthly limit year-round to be protective of both
the immediate receiving water (Whitefish River) and downstream, including Flathead Lake.

For this renewal, DEQ has implemented the Circular DEQ-12A standard for Whitefish River
of 0.025 mg/L TP from July 1* — September 30™. DEQ assessed RP for the WWTF to cause
or contribute to the exceedance of this new TP standard in the Whitefish River using

Equation 1,

Cpp= (1.8 x 5.2) + (17.0 x 0.008) = 0.5 mg/L.
(1.8 +17.0)

Where:
Cgp =calculated receiving water concentration after mixing, mg/L
Cs= maximum projected effluent concentration of 5.2 mg/L (4.8 mg/L max observed
during POR x multiplier from TSD Table 3-2)
C;= 75" percentile of TP concentration upstream of discharge, 0.008 mg/L
Q, = critical receiving water flow, seasonal 14Q5 of 17.0 mgd
Qq = facility design flow rate, 1.8 mgd

The calculated Cgp of 0.5 mg/L is greater than the TP water quality standard of 0.025 mg/L,
therefore, RP exists for this parameter. DEQ calculated the WLA of 0.186 mg/L and an end-
of-pipe TP effluent limit of 0.14 mg/L, which are presented in Attachment A.

Whitefish cannot currently meet this calculated TP effluent limit. If a facility cannot meet a
calculated TP effluent limit, Montana State Law (75-5-103(22) and 75-5-313, MCA) allows
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for variances for up to 20 years, at which time the effluent limits based on the water quality
standards will be final and effective.

Whitefish is eligible to pursue a general variance from the phosphorus standards as presented
in Circular DEQ-12B, which was requested in correspondence dated March 19, 20135. DEQ
finds the variance category in Table 12B-1 applicable to Whitefish is the discharger category
“> 1.0 mgd” for a facility designed to remove nutrients. A variance is designed to be a
technically-achievable level, which DEQ will express as a monthly average mass-based limit.
In cases where the facility cannot comply with the base numeric standards, but the current
performance of the facility is better than the general variance limits, Circular DEQ-12B
allows for general variance limits based on the facility’s current performance.

DEQ reviewed the TP variance, existing permit limits, and current performance in order to
determine the most stringent of the following applicable to Whitefish:

(a) TSD-method using the Department Circular DEQ-12B general variance ‘long-term
average’ (LTA) of 1.0 mg/L TP x TSD Table 5-2 multiplier (1.17 based on CV of 02)x
average daily design flow (1.8 mgd) x 8.34 = 17.6 1b/day during the summer months of
July 1% — September 30",

(b) TSD-method using Department Circular DEQ-12B variance limits based on the WWTF
current performance LTA (0.42 mg/L seasonal average) x TSD Table 5-2 multiplier
(1.17) x average daily design flow (1.8 mgd) x 8.34 = 7.4 Ib/day to compare against the
general variance for the summer months, or

(c) Current year-round AML of 10.4 Ib/day.

In summary, DEQ is proposing TP mass-based effluent limits as a summertime AML of 7.4
Ib/day (July 1 — September 30™) based on Circular DEQ-12B current performance, and a
non-summertime AML of 10.4 Ib/day based on the current permit limit. In addition, DEQ is
maintaining the current year-round TP concentration limit of 1.0 mg/L.

Table 8 provides a summary of the current, proposed, and future TN and TP permit limits
based on the above evaluation. The proposed limits for this renewal are based on the current
Circular DEQ-12B variance levels; DEQ is responsible for conducting a triennial review to
determine whether these variance concentrations are sufficient and the concentrations may
change in future years.
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Table 8. Outfall 001 TN and TP Effluent Limits (Monthly Average) ¥

p " Concentration (mg/L) Load (Ib/day)
BegIaten Current |Proposed| 2034 (es?) | Current | Proposed
TN — summer ) 1.7 ' 176
TN — non-summer % NA B NA P13 273
TP — summer ) 0.14 74
TP — non-summer 10 Lo 1.0 il 10.4

Footnotes: NA = Not Applicable
(1) See Definition section at end of permit for explanation of terms.
(2) Calculated as the sum of Nitrate + Nitrite and TKN concentrations.
(3) Summer limit is effective July 1* — September 30" and non-summer limit is
effective year-round other than applicable summer limit.

Dissolved Oxygen (DO) — Freshwater aquatic life standards are characterized by the fishery
(cold- or warm-water) and by the presence or absence of fish in early life stages (DEQ
Circular DEQ-7). They are presented in Table 9, below. Standards are further defined based
on a specific period of time and required in-stream DO levels. Classification states this
waterbody is a cold-water fishery (salmonid and associated aquatic life) and all life stages are
assumed to be present. '

Table 9. DO Standards For Waters Classified B-2 (DEQ Circular-7).

30-Day 7-Day 7-Day Mean 1-Day
Condition Mean Mean Minimum @ | Minimum @
(mg/L) (mg/L) (mg/L) (mg/L)
Early Life Stages NA 9.5 (6.5) NA 8.0 (5.0)
Other Life Stages 6.5 NA 5.0 4.0
Footnotes:

(1) All minima should be considered as instantaneous concentrations to be achieved at all
times. These are water column concentrations recommended to achieve the required
inter-gravel DO concentrations shown in parentheses.

(2) For species that have early life stages exposed directly to the water column, the figures
in parentheses apply.

(3) Includes all embryonic and larval stages and all juvenile forms of fish to 30-days
following hatching.

Dissolved oxygen is a patameter of concern for the WWTF. The 2008 Permit required
Whitefish to monitor DO levels in the effluent. The effluent DO concentration ranged from
2.2 mg/L to 13.3 mg/L, with the average at 6.8 mg/L. The City of Whitefish provided DO
monitoring data for upstream, for 140 data points from April 2012 through December 2014. -
The 25™ percentile of upstream DO concentration, which is used as the statistical worst-case
background concentration, was 9.0 mg/L; the upstream DO concentration ranged from 7.3 to
13.7 mg/L.

Whitefish River is not listed as impaired for DO. In addition, DEQ fypically concludes that
concentration- and mass-based BODj limits are adequate to protect DO levels in the
receiving water; moreover, the WWTF discharges through a diffuser which should increase
oxygen at the point of discharge. Lastly, the WWTF has continually met the maximum
weekly and monthly average BODs effluent limits. No DO limit is necessary. Monthly DO
effluent monitoring is required during this permit cycle.
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Total Residual Chlorine (TRC) — In 2011, Whitefish installed chlorination/de-chlorination
at the WWTF as a method of disinfection. The 2008 Permit incorporated a TRC chronic
effluent limit of 0.011 mg/L. AML and an acute TRC limitation of 0.019 mg/L MDL.. These
limits will be maintained in this permit renewal.

Approved analytical methods require TRC samples to be analyzed immediately (40 CFR
136). The method must achieve a minimum detection level of 0.1 mg/L. The discharge will
be considered to be in compliance with permit limits if the analytical result of the chlorine
sample is less than 0.1 mg/L.

3 Toxic Pollutants

ARM 17.30.623(2)(h) states that concentrations of carcinogenic, bio-concentrating, toxic, or
harmful parameters which would remain in the water after conventional treatment may not
exceed the applicable standards specified in Department Circular DEQ-7.

Metals — During the last permit cycle, Whitefish was required to monitor for dissolved
aluminum, total recoverable copper, and total recoverable lead. The standards for these
metals are summarized below:

Table 10: Metals Standards for Whitefish River (Circular DEQ-7)
Metal Water Quality Standard (pug/L)
Acute Chronic Human
Health
Aluminum, Dissolved 750 87 -~
Copper, Total Recoverable ) 12.3 83 1,300
Lead, Total Recoverable 68.4 2.7 - 15
Footnote:
(1) Acute and chronic standards based on Whitefish River 25" percentile hardness of 87 mg/L.

The following RP analysis was conducted based on data for the POR.

o Aluminum, dissolved: the WWTF has not previously had an aluminum effluerit limit, but
monitoring was required due to the use of aluminum as a raw material. During the POR,
the dissolved aluminum concentration in 40 effluent samples reported on monthly DMRs
ranged between 20 pg/L and 1,160 pg/L. In addition, the City of Whitefish monitored the
dissolved aluminum concentration in seven upstream samples during 2013, with
concentrations ranging between 12 pg/L and 130 pg/L.

Based on this data, DEQ assessed RP for the WWTF to cause or contribute to the
exceedance of the aluminum water quality standards in the Whitefish River using
Equation 1, :
Cre= (1.8 x 1,401) + (13.0 x 90) =249 pg/L
(1.8 +13.0)
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Where:
Cre= calculated receiving water concentration after mixing, pg/L
Cs= maximum projected effluent concentration of 1,401 pg/L (1,160 pg/L max
observed during POR x multiplier from TSD Table 3-2)
Cs= 75" percentile concentration upstream of discharge, 90 pg/L
Qs= critical receiving water flow, 7Q10 of 13.0 mgd — 100% available dilution
Q¢= facility design flow rate, 1.8 mgd

Since 249 pg/L > 87 pg/L (dissolved aluminum chronic water quality standard), there is
RP and a dissolved aluminum effluent limit is required. See Appendix A for the
development of the WQBEL. With this renewal, DEQ proposes new effluent limits for
dissolved aluminum: an MDL of 120 pg/L and AML of 41 pg/L.

The dissolved aluminum effluent concentration averaged 164 pg/L during the POR,
which indicates that the WWTF cannot currently meet the proposed limits. A compliance
schedule will be included to allow Whitefish time to adjust their process to reduce the
aluminum concentrations in the effluent (see Part VIII. Special Conditions).

Copper, Total Recoverable: the WWTF has not previously had a copper effluent limit,
but monitoring was required due to the inclusion of copper on previous 303(d) lists for
Whitefish River. During the POR, Whitefish analyzed four copper effluent samples. One
sample showed nondetect at <0.01 pg/L. The other three samples ranged from 7 to 15
ug/L total recoverable copper. Similarly, four of the seven upstream samples were
nondetect (three were <1 pg/L and one was <0.1 pg/L). The other three upstream samples
were between 0.2 pg/L and 0.3 pg/L. '

Based on this data, DEQ assessed RP for Whitefish to cause or contribute to the
exceedance of a copper water quality standard in the Whitefish River using Equation 1,

Cre= (1.8 x 48) +(13.0 x 1.0) = 6.7 pg/L
(1.8 +13.0)

Where:
Cre= calculated receiving water concentration after mixing, pg/L
Cs= maximum projected effluent concentration of 48 pg/L (15 pg/L max observed
during POR x multiplier from TSD Table 3-2)
C,= 75" percentile concentration upstream of discharge < 1.0 pg/L
Q;= critical receiving water flow, 7Q10 of 13.0 mgd — 100% available dilution
Q¢= facility design flow rate, 1.8 mgd

Since 6.7 pg/L < 8.3 pg/L (total recoverable copper chronic water quality standard), the -
WWTF does not have RP to exceed the copper standards. Furthermore, DEQ removed
copper as a cause of impairment for Whitefish River in 2014. No copper limits or
monitoring will be required.

Lead, Total Recoverable: the WWTF has not previously had a lead effluent limit, but
monitoring was required due to the inclusion of lead on previous 303(d) lists for
Whitefish River. Of the five effluent samples taken during the POR, one sample was

1 pg/L and the other four samples were nondetect (three at <0.5 pg/L and one at <0.01
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pg/L). Similarly, all seven upstream samples were nondetect (three were <0.001 pg/L
and four were <0.00005 pg/L).

Based on this data, DEQ assessed RP for the WWTF to cause or contribute to the
exceedance of the lead water quality standards in the Whitefish River using Equation 1 ,

Crp=(1.8x2.5)+(13.0x 0.001) = 0.3 pg/L

(1.8+13.0)
Where:
Cre=calculated receiving water concentration after mixing, pg/L
Ca=  maximum projected effluent concentration of 2.5 pg/L (1 pg/L max observed
during POR x multiplier from TSD Table 3-2)
Cs= 75" percentile concentration upstream of discharge < 0.001 pg/L

S
Qs= critical receiving water flow, 7Q10 of 13.0 mgd — available dilution
Qu= facility design flow rate, 1.8 mgd

Since 0.3 pg/L <2.7 pg/L (total recoverable lead chronic water quality standard), the
WWTF does not have RP to exceed the lead standards. Furthermore, DEQ removed lead
as a cause of impairment in 2014. No lead limits or monitoring will be required.

Organic Substances - The Whitefish River in the area of discharge is on the 2014 303(d)
List for PCBs in the water column due to industrial point sources; the WWTF is not
identified as a source. As part of the renewal application, Whitefish conducted three sets of
analyses of the effluent for volatile organic compounds, acid-extractable compounds, and
base-neutral compounds: all results were nondetect other than chloroform, with a maximum
concentration of 1.1 pg/L. The Circular DEQ-7 human health standard for chloroform is 57
ng/L; even without dilution there is no RP to exceed this standard. No limits are required.

Whole Effluent Toxicity (WET) Testing — The 2008 Permit included the narrative
limitation that the effluent shall be free of any acute toxicity. ARM 17.30.637(1)(d) requires
that state waters be free from substances atiributable to municipal waste that create
conditions which are harmful or toxic to human, animal, plant or aquatic life; except DEQ
may allow limited toxicity in a mixing zone provided that there is no acute lethality to
organisms. The 2008 Permit required quarterly two-species WET tests, with the allowance
that if no acute toxicity was observed for four consecutive calendar quarters, WET testing
could be reduced to alternating one species each quarter.

Ina WET test, acute toxicity occurs when 50 percent or more mortality is observed for a test
species at any effluent concentration. Based on information provided in the renewal
application, the WWTEF’s effluent passed all of the Ceriodaphnia acute WET tests but failed
19 Pimephales promelas acute WET tests since the 2008 Permit’s effective date of Ji uly 1,
2008. DEQ recognized that ammonia may be the primary cause of the WET test failures.
Table 11 summarizes the ammonia levels for each WET test failed, as provided on the
renewal application form (WET monitoring ceased as of October 2012 based on the AOC):
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Table 11: WET Test Failures
Pimephales promelas

Failure Months | Ammonia (mg/L)

February 2009 34.8

March 2009 31.1

August 2009 123

October 2009 30.3

November 2009 345

February 2010 34.0

March 2010 33.5

July 2010 23.3

September 2010 35.1

October 2010 304

November 2010 329

December 2010 29.9

February 2011 29.0

July 2011 21.6

December 2011 272

March 2012 28.0

April 2012 16.3

June 2012 17.0

July 2012 18.9

This renewal will require quarterly two-species WET testing, with the allowance that if no
acute toxicity was observed for four (4) consecutive calendar quarters, Whitefish could
request in writing that DEQ reduce WET testing to one species quarterly.

. Proposed Effluent Limits

Section 402(0) of the CWA and 40 CFR 122.44(1) require that effluent limitations or
conditions in reissued permits be at least as stringent as those in the existing permit, with
certain exceptions. Also, regulations at 40 CFR 122.44 require that permits contain the more
stringent TBEL or WQBEL limitation applicable to an individual pollutant. In addition, DEQ
considered the proposed permit limits to ensure that they were as stringent as previous limits,
or met the anti-backsliding requirements.

Beginning on the effective date and lasting through the term of the permit, the discharge from
Outfall 001 shall, at a minimum, meet the effluent limits presented in Table 12:
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Table 12: Outfall 001 Proposed Effiuent Limits @
. Average Average Maximum
arameter . = S 5 i g
D Ulitis Monthly Limit | Weekly Limit | Daily Limit
mg/L 30 45 =
BOD;s Ib/day 313 676 -
% Removal 85% - .
mg/L 30 45 -
TSS Ib/day 313 676 --
% Removal 85% -~ -
pH su 6.0-9.0
E. coli Bacteria — summer %% cfu/100 mL 126 - 252
E. coli Bacteria — winter %% cfw/100 mL 630 - 1260
Total Residual Chlorine mg/L 0.011 - 0.019
Ammonia, Total as N mg/L 9.2 - 17.0
TN — summer © Ib/da 176 - -
TN — non-summer &9 Y 273 -- -
TP — year round mg/L 1.0 - =
TP — summer © 7.4 -- -
Ib/da;
TP — non-summer © Y 10.4 - -
Aluminum, dissolved @ pe/L 41 - 120
Footnotes: NA means not applicable.
(1) See Definition section at end of permit for explanation of terms.
(2) Winter is November 1 through March 31; summer is April 1 through October 31.
(3) Report geometric mean if more than one sample is collected during the reporting period.
(4) Analytical results less than 0.1 mg/L will be considered in compliance with the chlorine limit.
(5) Calculated as the sum of Nitrate + Nitrite as N and Total Kjcldahl Nitrogen concentrations.
(6) Summer limits effective July 1% — September 30", non-summer limits effective year round other than this timeframe.
(7) Dissolved aluminum effluent limits take effect July 1, 2016.

There shall be no acute toxicity in the effluent.

There shall be no discharge of floating solids or visible foam in other than trace amounts.

VL. Self-Monitoring Requirements

Regulations requiring the establishment of monitoring and reporting conditions in MPDES
permits are found in 40 CFR 122.44(i) and 122.48, and ARM 17.30.1351. All analytical
procedures must comply with the specifications of 40 CFR Part 136 and the analyses must
meet any Required Reporting Values (RRVs) listed in Circular DEQ-7 unless otherwise
specified. Samples shall be collected, preserved and analyzed in accordance with approved
procedures listed in 40 CFR Part 136.

The influent monitoring frequency is reduced from three times per week to once per week for
a number of reasons: low variability of the influent water quality (CV 0.3 for BOD;s and 0.4
for TSS); the secondary treatment is an aerated lagoon system with a relatively long holding
time compared with mechanical plants; the facility collects the influent samples via
composite sampler to dampen any variability; and the percent removal has not been a
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problem for BODs (lowest observed was 93% removal) and is seldom a problem for TSS
(out of 47 monthly reports, only two samples were below 85% removal — the lowest of which
was 74% removal in March 2012 during a period with elevated TSS effluent concentrations).

At the same time, the BODs and TSS effluent monitoring has been increased from once per
week to twice per week (samples at least one day apart), to reflect the fact that this lagoon
system is classified as a major source, with an average daily design flow rate over 1 mgd.
DEQ believes that analysis twice per week for BODs and TSS is sufficient, based on the fact
that for BODs the CV is < 0.5 which is lower than the statistically ‘expected’ value of 0.6 and
for TSS the CV is at the statistically ‘expected’ CV of 0.6. Also, other than TSS excursions
in March and April 2012, the WWTF met all BODs and TSS concentration limits during the

POR.

Also, the other significant monitoring change with this permit is that monitoring for
dissolved aluminum will increase from monthly to weekly. There is high variability in the
dissolved aluminum effluent concentration, with a CV of 1.5 for the POR, and the facility
will be required to meet new effluent limits during this permit cycle.

Starting with the effective date of the permit and lasting for the duration of the permit cydle,
self-monitoring of effluent discharged at Outfall 001 shall be conducted at the discharge
structure and samples will reflect the nature and effect of the discharge as presented in Table

13.
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Table 13: Qutfall 001 Monitoring Requirements
Parameter Unit Saml?le Sample Sample
Location Frequency Type
Flow mgd Effluent Continuous | Instantaneous ¢
mg/L Influent ® 1/Week Composite
5-Day Biochemical Oxygen mg/L, Effluent 2/Week Composite
Demand (BOD:;) Ib/day Effluent 1/Month Calculated
% Removal Effluent 1/Month Calculated
mg/L Influent 1/Week Composite
Total Suspended Solids mg/L Effluent 2/Week Composite
(TSS) Ib/day Effluent 1/Month Calculated
% Removal Effluent 1/Month Calculated
pH s.au. Effluent 2/Week Instantaneous
@ Effluent Continuous Instantaneous
Temperature — summer °F -
Upstream Continuous Instantaneous
E. coli Bacteria cfu/100 mL Effluent 2/Week Grab
Total Residual Chlorine © mg/L Effluent Daily Grab
Total Ammonia as N mg/L Effluent 1/Week Composite
Nitrate + Nitrite as N . mglL Effluent 1/Week Composite
Total Kjeldahl Nitrogen mg/L Effluent 1/Week Composite
) © mg/L Effluent 1/Week Calculated
Total Nitrogen as N
Ib/day Effluent 1/Month Calculated
mg/L Effluent 1/Week Composite
Total Phosphorus as P
Ib/day Effluent. 1/Month Calculated
Dissolved Aluminum pg/L Effluent 1/Week Composite
Dissolved Oxygen mg/L Effluent 1/Month Grab
0il & Grease mg/L Effluent Semi-annual Grab
Whole Effluent Toxicity, Acute % Effluent Effluent 1/Quarter ® Composite
Footnotes:

(2) Requires recording device or totalizer; permittee shall report daily maximum and daily average flow on DMR.

(3) Influent BOD;s and TSS samples shall be collected only if-effluent discharge occurs in the monitoring period.

(4) Temperature monitoring by continuous data logger is required during the summer period of July 1 —September 30,

(5) The permittec is only required to sample for total residual chlorine if chlorine is used as a disinfectant in the treatment process.
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Nonsignificance Determination

The proposed effluent limits and discharge flows for the Whitefish WWTF do not constitute
a new or increased source of pollutants pursuant to ARM 17.30.702. Therefore, a
nonsignificance analysis is not required [ARM 17.30.705(1)]-

VIII.  Special Conditions/Compliance Schedule

(1) Effluent Diffuser Maintenance

Whitefish will develop a periodic maintenance program to ensure that the effluent diffuser is
operating as designed. A summary of the program and its implementation during this permit
cycle will be submitted 180 days prior to the expiration date of this permit renewal.

(2) Infiltration/Inflow

Facilities with a design average discharge rate at or above 0.1 mgd are required to summarize
the influences from infiltration/inflow (/) to their treatment works as part of MPDES permit
renewal. The summary shall provide an estimate of the amount and sources of I/l into the
collection system and a summary of work accomplished and additional work planned to
reduce this /. A summary of the program will be submitted 180 days prior to the expiration
date of this permit renewal.

(3) Nutrient Variance — Optimization Study

Facilities that receive a nutrient variance must evaluate current facility operations to optimize

" nutrient reduction with existing infrastructure and analyze other cost-effective methods of
nutrient load reductions. DEQ-12B allows for flexibility regarding the scope and content of
the study but requires that the optimization study includes, but is not limited to, an
assessment of nutrient trading feasibility within the watershed without substantial investment
in new infrastructure. DEQ may request the pernittee provide the results of the optimization
study/nutrient reduction analysis within two years of receiving the variance.

This permit requires the completion of an optimization study/nutrient reduction analysis
including an assessment of trading with a two year compliance schedule, as summarized in

Table 14 below.
Table 14: Compliance Schedule
. Scheduled Completion @
Action Frequency Date of Action® Report Due Date
Complete a Facility No Later than Two Years
- Single Event | from the Effective Date | NA
Optimization Study .
of the Permit
th
Submit Notification that No Later than Two Years E‘; Ii;éii;h;azh;zg of
the Facility Optimization Single Event | from the Effective Date Lo
. . . from the Effective Date
Study is Complete of the Permit p
) of the Permit
Footnotes:
NA = Not Applicable
(1) The actions must be completed on or before the scheduled completion dates.
(2) This notification must be received by DEQ on or before the scheduled due date.
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DEQ-12B encourages optimization studies that include, but are not limited to, facility
operations and maintenance, reuse, recharge, and land application. However, DEQ-12B
clarifies that the changes to facility operations resulting from the analysis carried out are only
intended to be refinements to the wastewater treatment system already in place, addressing
changes to facility operation and maintenance. Optimizations are not intended to include
changes to the facility resulting in structural modification, user rate increases, or substantial
capital investment.

(4) Dissolved Aluminum

Whitefish does not currently meet the proposed dissolved aluminum effluent limits.
Whitefish shall meet the dissolved aluminum effluent limits by July 1, 2016.

The addition of aluminum is part of the phosphorus removal system; however, there may be
operational changes that could reduce the amount of aluminum. For instance, 2 2008
technical report by Anderson and Montgomery has indicated that Whitefish may be able to
reduce the amount of aluminum added to the clarifier by modifying the pH.

Whitefish shall submit an annual summary of what actions have been taken and what are
planned to be taken by no later than January 28, 2016.

Information Sources

1. Administrative Rules of Montana Title 17 Chapter 30 - Water Quality
© Subchapter 2 - Water Quality Permit and Application Fees,
Subchapter 5 - Mixing Zones in Surface and Ground Water
Subchapter 6 - Montana Surface Water Quality Standards and Procedures
Subchapter 7 - Nondegradation of Water Quality
Subchapter 12 - Montana Pollutant Discharge Elimination System (MPDES)
Standards
© Subchapter 13 - Montana Pollutant Discharge Elimination System (MPDES) Permits.

@ 0 o o

2. Montana Code Annotated Title 75 - Environmental Protection Chapter 5 - Water Quality.

3. Montana Department of Environmental Quality Circular DEQ-7, Montana Numeric Water
Quality Standards, October 2012

4. Montana Department of Environmental Quality Circular DEQ-12A and -12B, Nutrient
Standards and Nutrient Standard Variances, August 2014.

5. 40 CFR Parts 122-125, 130-133, & 136.
6. 40 CFR Part 503 — Standards for the Use or Disposal of Sewage Sludge.

7. Federal Water Pollution Control Act (Clean Water Act), 33 U.S.C. §§ 1251-1387, October
18, 1972, as amended 1973-1983, 1987, 1988, 1990-1992, 1994, 1995 and 1996.
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8. Federal Water Pollution Control Act (Clean Watef Act), § 303(d), 33 USC 1313(d) Montana
List of Waterbodies in Need of Total Maximum Daily Load Development, 1996 and 2014.

9. MPDES Permit Number MT0020184:

a. Administrative Record.
b. Renewal Application DEQ Form 1 and EPA Form 24, 2013.

10. US Department of the Interior US Geological Survey, Statistical Summaries of Streamflow
in Montana and Adjacent Areas, Water Years 1900 through 2002, Scientific Investigations
Report 2004-5266, 2004 (site 12366000); also Updated Electronic Records - Period of record

1929-1950; 1973-2006.

11. US EPA Technical Support Document for Water Quality-Based Toxics Control (TSD),
EPA/505/2-30-001, March 1991. [TSD Tables 3-2 and 5-2]

12. US EPA NPDES Permit Writers’ Manual, EPA 833-K — 10-001, September 2010.

13. US EPA Ref. 8EPR-EP, Flathead Lake (nutrients) Total Maximum Daily Load, March 2002;
and “Flathead - Stillwater Planning Area Nutrient, Sediment, and Temperature TMDLs and
Water Quality Improvement Plan" approved by EPA on December 17, 2014. '

14. Whitefish WWTF Operations and Maintenance (O&M) Manuals:

o City of Whitefish Wastewater Treatment Facility Plans Design Criteria Operations and
Maintenance (O&M) Manual, Morrison-Maierle, Inc., 1979.

o City of Whitefish Phosphorus Removal Clarifier Design Criteria O&M Manual Carver
Engineering, 1987.

o City of Whitefish Facilities Upgrades Design Criteria O&M Manual
Anderson/Montgomery, 2003.

o City of Whitefish Wastewater Treatment Plant Improvements 2008 — 2009 O&M
Manual, Anderson/Montgomery, 2008.

Completed: Christine Weaver, March 2015
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APPENDIX B

WHITEFISH FRESHWATER MUSSEL SURVEY
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TO: Scott Anderson, P.E. Anderson-Montgomery Consulting Engineers Inc.
FROM: David Stagliano, Senior Aquatic Biologist, MMI dstagliano@m-m.net
DATE: 7/30/2014

JOB: City of Whitefish WWTP Mussel Surveys

RE: EPA MUSSEL SPECIES ASSESSMENT BELOW WHITEFISH WWTP

CC: Mark Brooke, P.E. MMI

[JUrgent [JFor Review [JPlease Comment [JPlease Reply [CIFor Your Use

The City of Whitefish is upgrading their wastewater treatment facility (WWTP) and wanted to
determine if freshwater mussels are (or potentially were) present in the Whitefish River near its
discharge point. The Environmental Protection Agency (USEPA) has issued new aquatic life
guidelines concerning the discharge of ammonia into waterbodies containing freshwater
mussels (USEPA 2013a). Thus, it is incumbent upon state environmental quality agencies (MT
DEQ) to know the most current distribution of freshwater mussel populations in its watersheds.
The western pearlshell mussel, a Montana species of concern (SOC), is the only native mussel
species potentially occurring in the Whitefish River watershed (Stagliano 2010). By evaluating
the presence / absence of mussel occurrence data, the state may determine that the pursuit of
site-specific ammonia criteria using the EPA Recalculation Procedure is or is not warranted
(USEPA 2013b). Scientifically-defensible documentation of the presence or absence of mussel
populations in a river system or stream reach could potentially save or cost a municipality or
corporation millions of dollars in order for their effluent to achieve the more stringent 2013
ammonia standards. Although statewide watershed data exists for Montana’s mussel species,
there has been no documented pearishell populations in the Whitefish River watershed (see

Stagliano 2010).
Project Description

Morrison Maierle, Inc. was contracted to perform scientifically-defensible mussel surveys
following EPA technical guidance (USEPA 2013c) in this Whitefish River reach to determine the
presence or absence of mussel populations for the WWTP upgrade project. On-site surveys
were performed by a qualified, professional mussel biologist with appropriate state permits
necessary for this determination, where no current or historical data exist. If existing mussel
survey data exists for the stream section of interest (presence or absence), it should not be over
10 years old or a re-evaluation may be needed (USEPA 2013c).

The method sections are requirements of the EPA guidance document (USEPA 2013c):

1.1 METHODS

1) Search for potential mussel occurrence records in the MT Heritage Program database
(MNHP 2014), MT DEQ water quality field studies (MTDEQ 2014), FWP fisheries reports

Page 1



MUSSEL SPECIES ASSESSMENT FOR CITY OF WHITEFISH :"ni MORRISON

1.2
1

3)

414 MATERLE, isc.

(MFWP 2014), etc. that may have existed for this particular watershed prior to the on-
site visit. These are included in the results.

2) Map the river study area within 1 km downstream of the effluent area showing aspects of
the stream channel area of interest, such as study boundaries, in-stream, suitable
mussel habitat features, geomorphic habitat classifications (Rosgen 1996), as well as
mussel survey transects, quadrats and cells sampled, etc.

3) If the survey area does not encompass the entire site for which site-specific exemptions
are ruled, provide detailed documentation how the survey can be extrapolated to the
entire site.

4) Mussels surveys are performed within the appropriate time-frame (April-October) with a
survey method appropriate for the waterbody being evaluated and the mussel fauna
present. Relevant research studies are cited to support the sampling approach, design,
and method.

RESULTS

There were no previously reported mussel surveys or specimen collections in the Whitefish
River (MNHP 2014). The Whitefish River is currently listed on Montana's 303 (d) list as
threatened for partial support for aquatic life and cold water fisheries (MDEQ 2014).
Mussel surveys performed in the Stillwater River (4 sites, upstream of the City of
Whitefish), an adjacent tributary river with downstream connections to the Flathead River,
reported no mussels (MNHP 2014).

The Whitefish River was mapped for in-stream habitat and eight mussel transects
(averaging 120m each) were sampled 1 km downstream of the WWTP effluent area to JP
Road, and two transects 300 m upstream of the discharge point (see Map 1). Discharge
reported during our survey was 308 cfs as measured at the USGS gaging station
(#12366080). This river reach is dominated by run / glide geomorphology with no riffle
areas, and some deep pools (Figure 1). Stream channel bankfull width in the reach
averaged 35 meters (117 feet, n= 8), is moderately entrenched with an entrenchment ratio
of 1.5, a width to depth ratio of 18, gradient of <1% and a moderate sinuosity of 1.2 with
bottom substrate dominated by silt / clay (Table 1). These characteristics classify this
stream reach as a Rosgen B6c (Rosgen 1996). Rooted aquatic macrophytes and
filamentous algae comprised large portions of the stream channel, averaging 32%
coverage across all transects, and occupying as much as 50% of the wetted stream width
(Figure 1, 3). Aquatic vegetation had substantially less coverage in transects above the
WWTP than below (Figure 3). Shading of the stream channel by riparian frees increased
as we proceeded upstream to the WWTP and above.

Based on the known preferred habitat of the western pearishell mussel (Rosgen C3-C4
stable, gravel-bottomed streams), and the minimal or nearly lack of this habitat mapped in
the study reach (see Map 1, Figure 4), it is highly unlikely that channel benthic areas
outside the specifically surveyed areas contain any mussel populations.

Page'2
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Table 1. Habitat and Water Quality Parameters measured at Whitefish River transects. Transect
number corresponds to Map 1. CHD= channels depths. na = not able to field measure.

712212014 Whitefish River below WWTP "g’;gsgsmg’g’
Transect 1 2 3 4 5 6 7 8
Water Temp °C 20.4 205 20.5 20.5 20.6 20.6 20.5 20.5
Conductivity (ps/cm) 155 160 165 | 168 164 158 157 157
pH 7.85 7.9 7.9 7.9 7.9 7.9 7.9 7.9
Bankfull width (m) 28 29 33 40 42 43 35 37
Avg. Left CHD (cm) 75 85 20 55 60 70 65 60
Avg. Center CHD (cm) 140 150 na 133 130 140 135 120
Avg. Right CHD (cm) 70 90 95 70 66 70 95 92
% Fines (Clay / Silt) 60 100 100 92 98 100 99 99
% Gravel (4-32 mm) 15 0 0 6 2 0 1 1
% Cobble (>64 mm) 25 0 0 2 0 0 0

% Aquatic Veg. / Algae 25 30 40 33 40 50 20 25
% Riparian Shading 10 5 10 30 40 40 50 30

4) Mussels surveys were performed on July 22™ and 23" 2014 within the appropriate time-
frame (April-October) along longitudinal transects using both snorkeling (in depths > 1m)
and aquascopes for shallower water depths in a time and distance based sampling effort
(CPUE). We cumulatively sampled approximately 900 meters of stream length x 2 m
search width. These sampling methods are approved methods for state-wide mussel
studies and are more suited to find rare species and small populations than quadrant or cell
sampling methods (Vaughn et al. 1996, Young et al. 2001).

1.3  OCCURRENCE IN THE PROJECT AREA

Based on this biologist's professional experience of the habitat requirements of the western
pearlshell mussel, pertinent database and literature searches, and findings from recent site
surveys, the current condition of the Whitefish River above and below the WWTP project site
lacks suitable habitat to support this species, and the proposed project area is determined to be
absent of any mussel populations. Historical occurrences are equally unlikely. In fact, the only
mollusk species identified during the extensive surveys was the water-quality tolerant and
ubiquitous, pond/marsh snail, Stagnicola elodes (Figure 2). Additionally, our nearly 1800 m? of
underwater surveys recorded only one fish species present, the introduced northern pike (2
juvenile individuals).

Page 3
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Figure 1. View of the Whitefish River loo

g upstream from Transect 3 below WWTP.

Figure 2. Marsh snails (Stagnicola elodes) observed during the mussel surveys.
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igure 3. View of te hitefish River from above (Ieft and below (riht) the WWTP.

Figure 4.
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Montana Department of

EMHR@NME@TT ‘AEL @’U AMTY Brian Schweitzer, Governor

Richard H. Opper, Director
P.O. Box 200901 - Helena, MT 59620-0901 - (406) 444-2544 www.deq.mt.gov

October 5, 2012

Charles Stearns, City Manager
City of Whitefish

P.O. Box 158

Whitefish, MT 59937

RE: Administrative Order on Consent (Consent Order), Docket No. WQ-11-21 (MPDES Permit No.
MT0020184, FID #2068)

Dear Mr. Stearns:

Enclosed is an executed copy of the above-referenced Consent Order. John Wilson’s helpful
participation was instrumental in arriving at a successful agreement. If you have any questions or
comments, please feel free to contact me or Tom Bovington at (406) 444-2711. Tom is the case

- manager and will be tracking compliance with the Consent Order.

John L. Arrigo, Administa-Z'/

DEQ Enforcement Division

- P.O. Box 200901

Helena, MT 59620-0901

(406) 444-5327; fax (406) 444-1923
email: jarrigo@mt.gov

Enclosure

cc via email: John Wilson, Public Works Director, City of Whitefish
Tom Bovington, Enforcement Division
Kari Smith, Water Protection Bureau
Jim Madden, Legal

Enforcement Division » Permitting & Compliance Div'ision * Planning, Prevention & Assistance Division * Remediation Division
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BEFORE THE DEPARTMENT OF ENVIRONMENTAL QUALITY

OF THE STATE OF MONTANA
IN THE MATTER OF:
VIOLATIONS OF THE WATER QUALITY ACT ADMINISTRATIVE ORDER
BY THE CITY OF WHITEFISH AT THE : ON CONSENT -
WHITEFISH WASTEWATER TREATMENT .
SYSTEM, FLATHEAD COUNTY, MONTANA. Docket No. WQ-11-21
(MPDES PERMIT NO. MT0020184, FID #2068)

I. NOTICE OF VIOLATION

Pursuant to the authority of Section 75-5-611, Montana Code Annotated (MCA), the
Department of Env‘ironment.al Quality (Department) hereby gives pof[ice to the City of Whiteﬁsﬁ
(Respondent) of the following Findings of Fact and Conclusions of Law with respect to violations of
the Montana Water Quality A;:t (WQA) (Title 75, chapter 5, part 6, MCA) and the Administrative
Rules of Montana (ARM) (Title 17, chapter 30, sub-chapters 1 through 20) adopted there under.

. FINDINGS ‘OF FACT AND CONCLUSIONS Oﬁ‘ LAW |

The Department hereby makes the following Findings of Fact and Conclusions of Law:

1. The Debartment is an agency of the executive branch of government of the State
of Montana, created and existing under the autﬂofity of Section 2-15-3501, MCA. ‘

2. The Depgrtﬁment administers the WQA. )

3. Respondert is a “ﬁerson” as defined in Section 75-5-103(28), MCA.

4, - Section 75-5.-605(1)(b), MCA, states that it is unlawful for any person to violate
any provision set forth in a permit or stipulation, including but not limited to limitations and
conditions contained ini the permit.

5. Pursuant to Section 75-5-611, MCA, the Department may issue an order that

requires corrective action and assesses an administrative penalty. The administrative penalty

i
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may not exceed $10,000 for each day of each violation and $100,000 for any related series of

violations.
6. Respondent owns and operates a public wastewater treatment system (WWTS) to
provide treatment and disposal of domestic sewage. Respondent discharges treated wastewater

from its WWTS into tﬁe Whitefish R1:ver as authorized by Montana Pollutant Discharge.
Elimination System (MPDES) Permit No. MT0020184 (Permit). The Permit authorizes |
Respondent to discharge treated wastewater from its WWTS to one outfall: Ouifall 001 - at the
end of the pipe/ditc.h, discharging into the Whitefish River, located at approximately 48°23°15”N

latitude, 114°20°01” W longitude.

7. On March 17, 2006, the Department received from the Respondent an application

to renew the Permit.

8. On September 28, 2007, the Department notified the Respondént of the decision
to issue a renewed Permit and provided Respondent a copy of the proposed permit. The
proposed Permit was effective July 1, 2008 through June 30, 2013. The notification stated the

Permit would become ﬁnal unless an appeal was submitted to the Board of Environmental

Review (BER) within 30 days.
9. On October 25, 2007, the BER received an appeal from the Respondent. The

point of the appeal was to request a reasonable compliance schedule in the Permit for an

engineering evaluation and implementation plan to ensure compliance with the Permit ammonia

effluent limits.

10.  To resolve the appeal, on April 18, 2008, the Department and the Respondent
signed a Settlement Agreement (Agreement) and a Sti}iulation and Request for Dismissal. On

May 30, 2008, the BER issued an Order of Dismissal.

I
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11.  The Agreement provided a schedule for Respbndent to comply with the Permit
ammonia and nutrient limits. The schedule is dependent upon the Department’s completion of ,
the Total Maximum Daily Load (TMDL) analysis and waste load alloéatibn by December 2011. |
As of the effective date of this Administrative Order on Consent (Consent Order), the TMIDL has
not been completed. In accordance with the Agreement, Respondent requested and the !
Department granted an extension for the compliance schedule, providing a maximum of one year. |
from the date on which approved waste load allocations are received to prepare the Engineering
Report and allowing all other deadlines to be adjusted accordingly. |
Whole effluent toxicity Permit violatio.ns

12.  Part LB. of the Permit states: “There shall be no acute toxicity in the efﬂl.xent.”
Acute toxicity is measqred by é Whole Effluent Toxicity (WET) test.

13.  Part I.C. of the Permit specifies WET monitoring requirements and states: “If
acute toxicity occurs in a routine test, an additional test shall be conducted within 14 days of the
date of the initial sample. Should acute toxicity occur in the second test, testing shall occur once |
a month until further notified by the Depélrtmen <3

14.  Discharge Monitoring I.{eports' (DMRs) submitted by Respondént document that
the results of WET monitoring showed.the effluent failed to meet the Permit prohibi’_cion of no
acute toxicity in the discharge at Oﬁtfgll 001 on 11 occasions. A list of the dates the effluent
faile(i the WET test are shown on Attac;hment A and incorporated herein.

15. The Dep;artment sent Violation Letters to notify Respondent of the acute toxicity
violations on the dates shown on Attachment B. | .

16.  Respondent violated Part L.B. of the Permit 11 times by failing to comply with the

prohibition of acute toxicity in the discharge.

I
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17. Respondent violated Section 75-5-605'(1)(b), MCA, 11 times by failiﬂg to comply
with the Permit provision that prohibits acute toxicity in the discharge,

Exceeding Permit effluent limits .

18.  ARM 17.30.2001 defines classes of WQA viplaﬁons. Appendix A to 40 CFR
123.45 lists Group I and Group II pollutants. The Department considers Class I violations, a
40% or greater exceedance of an MPDES permit effluent limit for a Group I pollutant or a 20%
or greater exceedance of a Group II effluent limit, to be significant noncompliances (SNCs).

19.  Part LB. of the Permit establishes interim and final effluent limits for Outfall 001,
Interim effluent limits were in effect from July 1 2008 through June 30, 2011. Final effluent

limits becamé effective July 1, 2011.

.20. DMRs submitted by Respondent indicate the WWTP discharge exceeded Permit

effluent limits for E. coli, Total Nitrogeg (TN), Total Phosphorus (TP), Total Suspended Solids

(TSS), or TSS percent removal 15 times from March 2011 through June 2012." Of those 15
exceedances, ten are considered SNCs. Attachment A lists the violations,and idcntiﬁes which

violations are SNCs.

21.  The Department sent Violation Letters to notify Respondent of the violations on

the dates listed on Attachment B.

22.  Respondent violated Part IB. of the Permit by exceeding the Permit effluent
limits for E. coli, 'I'N, TP, TSS, or TSS percent removal from March 2011 th;ough June 2012.
23.  Respondent violated Section 75-5-605(1)(b), MCA, 14 times by exceeding
Permit effluent limifs from March 2011 through March 2012.
Sanitary sewer overflows (SSO) violation

24.  PartLA. of the Permit states that the authorization to discharge is limited to

Outfall 001.
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25, The Department received 24-hour and corresponding five-day SSO reporis from

Respondent for SSOs that occurred on July 21, 2010, October 20, 2010, September 19,2011,

April 12,2012, and June 6,2012.

26. ~ The discharge of sewage from any location other than Outfall 001 is'not

authorized by the Permit. Therefore, the SSOs were discharges of sewage from locations not

authorized in the Permit.

27. The Deﬁartment sent violation letters on August 5, 2010, November 8, 2010,

October 13, 2011, April'25, 2012, and June 18, 2012 to notify Respondent that the SSOs were

unauthorized discharges and considered Permit violations.

28.  Respondent violated Part I.B of the Permit five times by discharging from -

unauthorized locations.

29, Resp_oxident violated Section 75-5-605(1)(b), MCA, five times by discharging

from locations not authorized in the Permit.

II. ADMINISTRATIVE ORDER ON CONSENT

This Administrative Order on Consent (Consent Order) is issued to Respondent pursuant

to the authority vested in the State of Montana, acting by and through the Department under the

WQA and the rules adopted under the Act. NOW, THEREFORE, THE DEPARTMENT

ORDERS AND RESPONDENT AGREES AS FOLLOWS:

" 30. ° Respondent shall comply with all provisions of the Permiit, except the following

permit requirements are stayed until notified otherwise in writing by the Department:
a. WET testing reqﬁired in Part 1.C.,
b. The prohibition of acute toxicity in the effluent required in Part I.B.,

c. Part 1.D.2. of the Permit regarding Toxicity Reduction / Toxicity

Identification Evaluation and Part I.D.3. regarding Total Ammonia — Nitrogen Effluent

ADMINISTRATIVE ORDER ON CONSENT
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Limitations, incl'uding “Compliance Schedule for Special Condi’;ions,” and
d. Any ammonia or nutrient limits established in any modified or renewed
permit.

31.  The Agreement described in Paragraphs 10 and 11 is hereby terminated. -

32, Within 90 days of the effective date of this Consent Order, Respondent shall stibmit a
detailed description of how and when the facility will provide' optimum effluent treatment by
ensuring maglximum aeration and mixing within the treatment system. (Optimization Plan). The
Optimization Plan shall be submitted to th;: Department at the address in Paragraph 36.

Capacity, Management Operation and Maintenance Study (CMOM Study)

33.  Within 90 days of the effective date of this Consent .Ordér, Respondent shall submit a
written plan for a CMOM Study (CMOM Plan). The goal of the CMOM Study is to identify all
corrective actions needed to eliminate preventable SSOs. The CMOM Plan silali be submitted to the
Department at the addresg in Paragraph 36.

34.  The CMOM Study must be completed within 15 months of the effective date of this
Consent Order. Within 45 days following completion of the CMOM Study, a CMOM Report must
be submitted that summarizes the findings, conclusions and recommended corrective actions to
eliminate preventabie SSOs, along with a proposed schedule for implementation of the actions.
Respondent shall implement the corrective actions in accordance with the Department’s written
approval of the report. The CMOM Repoﬁ shall be submitted to the Depart'ment at the address in

Paragraph 36.

Compliance with Permit acute toxicity prohibition and effluent limits for ammonia and

nutrients

35.  Within 90-days from the.effective date of the renewed Permit, Respondent shall submit

to the Department for its review a plan and schedule (Plan) to come into compliance with the renewed
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Permit. The Plan must identify compliance dates for:

a. Completion of a Preliminary Engineering Review; .

b. Submittal of plans and specifications to the Department in accordance with
ARM 17.38.101, £T seg;

. Completion of construction;

d. The final date Respondent will be in full compli.ance with ammonia and whole
effluent toxicity requirements in the Permit or any modified or renewed permit;

e.  Submittal of al;nual progress reports, and

f.-  The Plan should include a plan and schedﬁle for addréssing nutrient standards,

36.  The Optimization Plan, CMOM Plan and Report, and the Plan shall be sent to:

John L. Arrigo, Administrafor

Enforcement Division

Department of Environmental Quality

1520 East Sixth Avenue

P.0. Box 200901 i

Helena, MT 59620-0901
37.  The Department will review the Plan and will notify the Respondent in writing if
the Plan is approved or disapproved. If disapproved, the letter will request the Respondent to
modify the Plan in accordance with the review comments and resubmit the Plan within a defined
timeframe. If the resubmitted Plan is not approvable, Respondent agrees to meet with the
Department as soon as is possible to discuss an approvable Plan. Approved coﬁpﬁmw actions
and dates will be incorporated by reference into this Consent Order as enforceable requirements

upon written notification to Respondent by the Department.

38. -Respondent may not commence or continue the construction, alteration, or extension

of the WWTS prior to Department approval of plans and specifications submitted pursuantto ARM

ADMINISTRATIVE ORDER ON CONSENT - . Page
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17.38.101 ez seq. If deficiencies are found in the plans and specifications, Respondent shall respond
to any Department request for additional information and remedy any deficiency noted by the
Department within 60 days after the request for information or notice of deficiency is mailed.
Respondent may not commence or continue operation of the WWT'S prior to ceﬁiﬁing by letter that
the modification or upgrades were completed in accordance with the approved plans and
specifications, and Respondent must submit certified as-built drawings within 90 days of completion
of construction as required by ARM 17.30.101(12) and (13).

39. Respoddent shall submit an application for renewal of the Perr.nit at least 180 days
prior the Permit expiration date. An-application for an individual or general variance from
numeric nutrient standards, if applicable, must be included in the Permit renewal application or

submitted as an application for a permit amendrﬁent. :

40.  Respondent must achieve and maintain compliance with the Permit by the final
date specified in the approved compliance date incorporated into this Consent Order pursuant to
Paragraph 37. If implementation of the Plan fails to achieve permanent compliance, the

Department may order further steps and/or seek penalties for noncompliance.

Stipulated penalties

41.  Inthe interest of setﬂement and to avoid l1t1gat10n ‘the Department will exercise
its enforcement discretion to not ca.lculate Or assess an admlmstranve penalty for the violations
alleged in this Consent Order. In lieu of an assessed penalty, Respondent agrees to pay
stipulated penalties as described in Paragraph 42.

42.  Afterthe effectlve date of this Consent Order, Respondent shall pay to the

Department the following stipulated penaltles

_a. A $50 stipulated penalty for each day the Optimization Plan, CMOM Plan

and Report, and the Plan required in Paragraphs 33, 34, and 35 are submitted late; and for
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each day a Plan deadline incorporated by reference into this Consent Order is missed;

b. A $50 stipulaited penaity for future late or incomialete 15MRs, or a failure
to monitor for required parameters; | -

& A $100 stipul‘ated penalty for each exceedence of one or more effluent
limits for a particular parameter in a month, exclusive of those permit requirements
stayed under Paragraph 30; and

d. A $500 stipulated penalty for each failure to comply with the notification
requirements specified in Parts ILI and ILJ of the Permit.

43, . The Department will send a written ﬁotice' to notify the Respondent of the reason
for the stipulated penalties and the aﬁomt that is due. Within 30 days after receipt of a written
notice, Réspondent shall pay to the Department the full amount of any stipulated penalty that is
due. Stipulated penalties must be paid by check or money <;rder, made payable to the “Montana
Department of Enviro.nmental Quality,” and must be sent to the Department at the address in
Paragraph 36. |
4, If t};e Department assesses stipulated penalties under this Consent Order, notifies
Respondent of the reason for, and amount of ﬁe stipulated :penalty and Respondent refuses to
pay the amount assessed, tile Department is entitled to a judgment in district court for the
stipulated penalty. In such an action, Respondent méy dispute the occurrence of the yiolation '
before the court; however, if the c;ourt deterrhineg that a violation has occurred, Respondent is
precluded from challenging the amount of the stipulated penalty.

| 45.  The Department acknowledges that Respondént’s implementaﬁon of a capitol
project of the scope that may be required by the conditiqns of the Permit involves coordination of

planning, design, financing and construction. The Department also acknowledges that the

Respondent may need accommodations to conduct simultaneous and cost-efficient planning for
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Permit effluent limits for arﬁmonia and nutrients. Thus feasonable adjustments to the approved
compliance actions and dates incorporated by reference into this Consent Order as enforceable
requirements pursuant to Paragraph 37 may be necessary due to factors beyond the Respondent’s
.control.

46.  If any event occurs that may result in the exceedance of an effluent limit or an
enforcement limit or that may delay completion of corrective actions and cause a failure to me;et
a compliance deadline, Respondent shall notify the Deparirﬁent in writing Miin ten (10) days
after it becomes aware of the event. The notice must b;: sent to the address listed in Paragraph
36. The notice of delay must include: (a) an explanation of the reasons for the delay;

(b) the expected duration of the delay; (c) a description of all actions taken or planned to prevent
or r'niﬁimize the delay and a schedule for implementation of those actions;, and (dj arequest fora
modification of the corrective actions and compliance dates incorporated by reference into this -

Consent Order pursuant to Paragraph 37, if necessary.

47. The Department will review the notice submitted by Respondent under Paragraph
46 and will exercise its enforcement discretion to determine if it is appropriate to modify the
corrective actions and compliance dates and/or waive all or a portfon of any stipulated penalties
that may be due. |

48.  Failure to fulfill the requirements of this Consent Order by thg specified
timeframes, as.ordc'ered herein, constitutes a violati_on of Title 75, chapter 5, part 6, MCA, and
may result in the Department seeking a court or;ier requiring addition.al corrective action and
assessing additional civil penalties.

IV. CONSENT TO ADMINISTRATIVE ORDER .
49.  Respondent waives its right t0 administrative appeal or judicial review of the |

Findings of Fact and Conclusions of Law and Administrative Order on Consent set forth herein
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and agrees that this Consent Order is the final and binding resolution of the issues raised.

50.  The terms of this Consent Order constitute the entire agreement between the
Department and Respondent with respect to the issues addressed herein notwithstanding any
other ora] or written agreements and understandings made and entered .int'o between the -
Department and Respondent prior to the effective date of this Consent Order.

51.  Except as herein provided, no amendment, alteration, or addition to this Consent
Order shall be bindidg unless reduced to writing and signed by both parties.
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