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TECHNICAL ACRONYMS
BGS

Below Ground Surface

BSCWSD

Big Sky County Water and Sewer District

CECs

Contaminants of Emerging Concern

CFS

Cubic Feet per Second

CFU

Colony Forming Units

CIP

Clean in Place

DEQ

Montana Department of Environmental Quality

DMR

Discharge Monitoring Permit

DNRC

Department of Natural Resources

GCCWSD

Gallatin Canyon County Water and Sewer District

Gpm

Gallons per minute

GRTF

Gallatin River Task Force

GWIC

Groundwater Information Center

LCC

Life Cycle Cost

MBMG

Montana Bureau of Mines and Geology

MBR

Membrane Bioreactor

MGD

Million Gallons per Day

MLSS

Mixed Liquor Suspended Solids

MPDES

Montana Pollutant Elimination System

NPV

Net Present Value

NRCS

Natural Resources Conservation Service

PLC

Programable Logic Controllers

Psi

Pounds per square inch

PUD

Planned Unit Development

RAS

Return Activated Sludge

RIBs

Rapid Infiltration Beds

SBR

Sequencing Batch Reactor

SCADA

Supervisory Control and Data Acquisition

SRT

Solids Retention Time

TDS

Total Dissolved Solids

TMDL

Total Maximum Daily Load

TMP

Transmembrane Pressure

TN

Total Nitrogen

TP

Total Phosphorus

USGS

United States Geologic Services

WAS

Waste Activated Sludge

WMA

Wildlife Management Area

WRRF

Water Resource Recovery Facility

WWTP

Wastewater Treatment Plant

EXECUTIVE SUMMARY
This Preliminary Engineering Report (PER) presents planning and engineering required to address sewer
infrastructure improvements in the newly formed Gallatin Canyon County Water and Sewer District
(GCCWSD). This report was prepared in accordance with the PER requirements of the Uniform
Application for Montana Public Facility Projects at the request of the Big Sky County Water and Sewer
District (BSCWSD) and the GCCWSD.
This PER provides an assessment of existing environmental impacts and human health risks, analyzes
alternatives for solutions, and proposes a course of action to solve to the forthcoming issues. This
report utilizes the findings of previous reports, primarily the ‘Canyon Area Feasibility Study’ dated May
2020, prepared by WGM Group and AE2S, facilitated by the Gallatin River Task Force and funded by
the Resort Tax Advisory Board (see Appendix A).

HISTORICAL INFORMATION
The “Canyon Area,” along the Gallatin River and Highway 191 near Big Sky, MT is an unincorporated
community with a large tourism based transient population. Converting existing sewer loads to a
population equivalent (PE) results in a population served of approximately 1000 people in the general
canyon planning area. The proposed project service area has a PE of approximately 750 people. This
development corridor consists of a sprawling mix of commercial-industrial area, residential areas with
relatively low density, and open space. The area is developing rapidly with an objective to facilitate
increased density and offer more affordable and/or workforce housing opportunities. Sewer service in the
Canyon Area currently consists of numerous septic systems and a number of larger “public” wastewater
systems servicing individual development areas. These systems generate low quality effluent compared
to most centralized treatment options, and the discharge results in elevated nutrient loading to the Gallatin
River. The nutrient loading also directly effects human health and safety, as the discharge poses a risk
of contaminating private wells throughout the developed canyon corridor.
The GCCWSD was formed in December 2020, with the intention of pursuing a new solution to wastewater
management in the District. The District was created by petition of all the landowners within its
boundaries. Other properties in the canyon are encouraged to join the District to increase public and
environmental health benefits and improve affordability. This PER considers service for the entire
conceptual expanded “Sewer Service Area” that includes the current GCCWSD, existing development
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immediately north of the Highway 191-Lone Mountain Trail intersection, and all properties south to the
Big Sky School District elementary and high school.
It is recognized that abandonment of existing private wastewater systems and transitioning to a central
wastewater is a challenging and expensive endeavor, that has required, and will continue to require
collaboration throughout the community and notable funding support. Starting with a small district, with
the intention of expansion, expedited formation and built momentum for this project. This expedited
formation offered the greatest potential for identifying ‘co-solutions’ with BSCWSD as they actively plan
and design WRRF expansion. It also has advantages of minimizing developer ‘sunk’ costs on active
planned unit development (PUD) projects that otherwise may be available for comprehensive sewer
collection, treatment, and disposal solutions. The community has shown general support for central
wastewater management in the Canyon Area as they voted to approve an additional 1% resort tax to
fund infrastructure, earmarking $12M for this project and creating a long-term funding mechanism to
support improved wastewater management across the Resort Tax District.

PROBLEM
Present-day, approximately 115,000 gallons per day (gpd) of septic system effluent is estimated, spread
across 70-100 systems in the Canyon Study Area (estimates provided as measured flow is not available
and state and county databases do not capture all existing systems). Nitrogen load modeling completed
as part of the 2020 Feasibility Study identified Canyon Area septic systems as a primary nutrient source,
contributing nitrogen loads that approximately double instream concentrations in the adjacent stretch of
the Gallatin River compared to natural background base flow loading. The Gallatin River is not yet
deemed impaired for nutrients, but it has elevated nutrient concentrations and has experienced algal
blooms – its protection is a local and regional priority. Additionally, the West Fork of the Gallatin
Watershed, which drains to the Gallatin River at the north end of the Sewer Area has three waterbodies
listed as impaired for nutrients under section 303(d) of the Clean Water Act. The West Fork’s impaired
status significantly limits the BSCWSD with providing cost-effective, environmentally responsible effluent
disposal - which the proposed project is intended to alleviate.
The existing septic systems also increase human health risks due to nitrogen and pathogen loading to
the aquifer. Majority of drinking water wells in the project area are shallow and draw from the same aquifer
that the septic systems discharge to, and therefore more susceptible to septic nitrate contamination.
Nitrate in groundwater can be an indicator of septic system contamination. One of MBMG’s Canyon Area
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monitoring wells had an average nitrate level of 8.43mg/l in 2020 and has reached levels as high as 28.8
mg/l. This indicates that current health risks are already emerging in drinking water sources. When nitrate
is present in groundwater at the MCL of 10 mg/L, it indicates that about 20% of that water has been
through a septic system. Other soluble components of septic wastewater may be present as well,
including pharmaceuticals and contaminants of emerging concern (CECs).
With rapid ongoing development and notable projected growth, wastewater in the Canyon Study Area is
expected to rise from an estimated 115,00 gpd to 305,00 gpd in the next 20 years, nearly 2.7 times
current levels. The current GCCWSD is expected to grow to produce 5.1 times the current wastewater in
the same time. Unmitigated, this increased load of wastewater will elevate the existing environmental
and public health risks. The lack of central sewer collection and wastewater treatment also impacts
development and has resulted in general development sprawl in the Canyon Area. This propagation of
sprawl is in part due to regulatory side effects tied to water supply (e.g. water rights) and sewer treatment
(e.g. septic permitting). Central infrastructure is fundamental to facilitating increased density that would
aid in alleviating challenges the Big Sky area is facing such as affordable and/or or work force housing,
traffic congestion, and long-term protection of natural resources.

PROPOSED SOLUTION
This project proposes a new sewer collection system for the Canyon Area with high quality treatment
provided by the existing Big Sky WRRF and effluent disposal through reuse and aquifer recharge. This
was the best option of the alternatives evaluated, which also explored creating a new MBR or SBR with
Disk Filtration WRRF in the canyon. Nearly five-miles of sewer collection main is proposed along Highway
191 and throughout the existing Canyon Area development corridor. Wastewater will be conveyed largely
by gravity to the Canyon Area Lift Station. This would be constructed southwest of the intersection of
Lone Mountain Road (Hwy 64) and US 190 for conveyance of wastewater west along Hwy 64 to the Big
Sky WRRF. This lift station and forcemain would bring Canyon Area wastewater to the Big Sky WRRF
for treatment at the soon-to-be upgraded and expanded Membrane Bioreactor (MBR) facility. The
BSCWSD treatment upgrade is part of another project that is already funded and construction underway.
Wastewater will be screened, de-gritted, and then treated through a series of anaerobic/anoxic/aerobic
zones to maximize biological nutrient removal. Biosolids will be aerobically digested, dewatered, and
composted with sawdust and coarse green waste. This facility would produce an effluent compliant with
Montana DEQ Class A-1 standards for reuse.
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Treated GCCWSD effluent and a portion of BSCWSD’s effluent would be conveyed by gravity back to
the canyon for disposal via groundwater infiltration or as irrigation reuse. The disposal and reuse main is
planned to be extended along the entire service area corridor to facilitate disposal at a number of
groundwater recharge locations that would be permitted through Montana Department of Environmental
Quality’s (DEQ) Water Protection Bureau while also serving as potential irrigation water for existing and
future development. Coupled benefits include conserving Gallatin River aquifer water by reducing well
sourced irrigation, recharging the aquifer with very high-quality treated effluent, and progressively
removing septic systems to reduce human health risks associated with septic sourced pathogens that
currently contaminate drinking water wells.
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FIGURE A. GALLATIN CANYON WASTEWATER UPGRADE STUDY, ALTERNATIVE 2
(11X17 INSERT, NEXT PAGE)
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PROJECT COSTS
The total life cycle cost (shown on a net present value basis) of the three alternatives varies from a low
of $24.7 million to a high of $32.6 million. The recommended alternative (Alternative 2) has an upfront
capital cost estimated at $42,750,000, less the $12,000,000 capital grant to equal a total capital cost of
$30,750,000. The actual average useful life of the asset is projected over a 20-year planning period.
Combined annual operation and maintenance (O&M) cost are estimated at $517,500(OM&R costs less
depreciation/replacement) estimated at 40 years based on facility planning and design.
TABLE A - ALTERNATIVE LIFE CYCLE COST ANALYSIS SUMMARY
ITEM
ALTERNATIVE 1
ALTERNATIVE 2
Capital Cost
$
45,700,000
$ 30,750,000
Salvage Value (Discounted)
$
25,259,000
$ 16,996,000
Net Capital Cost
$
20,441,000
$ 13,754,000
Annual Treatment O&M
$
418,000
$
323,000
Annual Disposal O&M
$
33,000
$
69,500
Annual Collections O&M
$
125,000
$
125,000
Total O&M (Discounted)
$
12,148,000
$ 10,914,000
Total LCC
$
32,589,000
$ 24,688,000

ALTERNATIVE 3
$ 43,200,000
$ 23,878,000
$ 19,322,000
$
364,000
$
33,000
$
125,000
$ 11,009,000
$ 30,331,000

CONCLUSION
The recommended alternative serves as an environmentally responsible and mutually beneficial solution
for the GCSWD and BSCWSD. The combined solution of collecting Canyon Area wastewater, providing
enhanced treatment via the new BSCWSD WRRF, and returning treated effluent to the Gallatin River
aquifer is intended to achieve the following objectives:
•

Nutrient reduction to the currently impaired West Fork of the Gallatin River

•

Net-nutrient reduction to the Gallatin River

•

Provide BSCWSD with disposal sureties (increased capacity, redundancy, operational flexibility)

•

Provide aquifer recharge and potential water right mitigation

In addition to the above objectives, establishment of the GCSWD and implementation of central
wastewater management infrastructure is expected to offer opportunities for more effective use of
developable land (i.e. limit ongoing “development sprawl”) and greater ease for effective regulatory
oversight (i.e. single point of enforcement vs. numerous septic systems).
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1.0 PROJECT PLANNING
This project evaluates the existing wastewater infrastructure and nutrient loading issues in the “Canyon
Area” near Big Sky, Gallatin County, Montana (See Figure 1). The Canyon Area generally represents
the development corridor adjacent to the main stem Gallatin River. Sewer service in the Canyon Area
currently consists of numerous septic systems and larger “public” wastewater systems servicing
individual development areas. These systems generate low quality effluent compared to most centralized
treatment options, and the discharge results in elevated nutrient loading to the Gallatin River. The nutrient
loading also directly effects human health and safety, as the discharge poses a risk of contaminating
private wells throughout the developed canyon corridor.
The Big Sky Resort Area District (BSRAD) commissioned a feasibility study in 2019 to evaluate the
potential for central sewer collection, treatment, and disposal in the Canyon Area. The planning effort
included two public outreach meetings, numerous stakeholder meetings, an inventory of wastewater
systems, evaluation of environmental impacts, and development of potential solutions. Findings are
presented in the Canyon Area Feasibility Study dated May 2020, included as Appendix A. Since that
time, the community voted and approved an additional 1% resort tax, with up to $12M towards funding
the base infrastructure necessary to implement central collection in the Canyon Area, should a Sewer
District be formed in the Canyon Area. The base infrastructure described in the balloting included
expanding capacity of the Big Sky Wastewater Reclamation and Reuse Facility (Big Sky WRRF),
conveyance infrastructure to send collected Canyon Area wastewater to the WRRF, and conveyance
infrastructure to deliver high-quality effluent down to the Canyon Area for reuse and disposal.
In 2021, landowners in the northern portion of the Canyon Area formed the GCCWSD, paving the way
for receipt of the resort tax funding. The GCCWSD is currently in the process of forming a governing
board and adopting bylaws.
This PER is intended to advance the Feasibility Study findings, providing preliminary design information
for centralized wastewater collection, treatment and effluent disposal for the Canyon Area, documented
in accordance with the Uniform Preliminary Engineering Report for Montana Public Facility Projects. This
PER represents a joint effort between Big Sky County Water and Sewer District (BSCWSD) and the
newly formed Gallatin Canyon County Water and Sewer District (GCCWSD).
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FIGURE 1. PROJECT LOCATION
GALLATIN CANYON SEWER
Preliminary Engineering Report

2

1.1 LOCATION
The “Canyon Study Area” as designated in the Feasibility Study includes approximately 4,500 acres (see
Figure 1.1). The majority of this total land area is not planned for future development (predominately
associated with National Forest land and, to a lesser extent, “open space” zoning designations, and
undevelopable floodplain-riparian areas). Existing development consists of a sprawling mix of
commercial-industrial area (primarily in the immediate vicinity of Highway 191), residential areas with
relatively low density, and a few undeveloped parcels.
The current GCSWD includes approximately 235 acres of land spanning from the intersection of Highway
191 and Lone Mountain Trail south to Buck’s T-4 lodge (see Figure 1.1). For purposes of this PER,
central collection is proposed beyond the limits of the current district to allow future collection of areas
with existing septic systems and community and/or commercial scale wastewater treatment systems. The
conceptual expanded “Sewer Service Area” includes the current GCCWSD, existing development
immediately north of the Highway 191-Lone Mountain Trail intersection, and all properties south to the
Big Sky School District elementary and high school. Future connection of the entire Canyon Study Area
was evaluated during the feasibility study and is possible, but outside of the scope of current planning
efforts and this PER.
The Sewer Service Area encompasses land in Township 06 South, Range 04 East and Township 07
South, 04 East. The approximate ground surface elevation ranges from roughly 6,000 to 6,200 feet with
the general valley gradient sloping from south to north. The Sewer Service Area is comprised of
approximately 680 acres. Refer to Figure 1.1 for a depiction of the planning boundaries.
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FIGURE 1.1 - PROJECT AREA MAP AND RELEVANT BOUNDARIES
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1.2 ENVIRONMENTAL RESOURCES PRESENT
The study area for this proposed project is part of the Gallatin River Watershed. The valley slope is
generally about 0.75 percent, or 0.75 feet per 100 ft.

GEOLOGY AND AQUIFERS
In general, the geology and bedrock layers in the Big Sky area include alluvium of modern channels and
floodplains (Qual), colluvium (Qc), the Madison Group (Mm), Quadrant Sandstone (PMqa), the Morrison
Formation (JTmd), the Kootenai Formation (Kk), Thermopolis Shale (Kmdt), Muddy Sandstone (Kmdt –
same as Thermopolis), Mowry Shale (Km), Frontier Formation (Kf), and Cody Formation (Kco) (Baldwin
1996). Baldwin (1997) determined that potential aquifers exist in all of the bedrock units due to extensive
fracturing, with yields ranging on average from 1 to 30 gallons per minute (gpm). More specifically, the
Madison formation and aquifer produces extremely high yields to not only groundwater wells in the area,
but to springs as well. Made up of karstified limestone, the formation contains interconnected solution
channels and large voids. Geologic faults and structures in the formation provide high water yield
potential through secondary flow pathways (Baldwin 1997). The groundwater in the area generally follows
the slope of the topography toward the Gallatin River and is a part of the larger Gallatin Watershed.
Additional groundwater analysis is underway as part of the Canyon Preliminary Non-Degradation Report
that WGM Group is preparing on behalf of the BSCWSD. This will provide a more detailed understanding
of groundwater/surface water interactions, and current and potential nutrient impacts. The soils in the
area are primarily loam and cobbly loam (Preliminary Engineering Report for Canyon Area Wastewater
Treatment and Disposal (Dowl HKM, 2008)). Overview maps of regional geology and soils may be found
in Appendix B.

THE GALLATIN RIVER
The Gallatin River is a blue-ribbon designated river with nearly 3,000 trout per mile and is under
consideration for Wild and Scenic Designation. It is an integral part of the local economy and culture. The
Gallatin River Task Force has identified nutrients as one of the main threats to the river’s health. The
aquifer is hydraulically connected to Gallatin River such that a large portion of this estimated load reaches
the river and impacts water quality. River sensitivity is greatest in late summer when base flow is low and
water temperatures are elevated, increasing the risk of algae blooms and reduced dissolved oxygen,
creating less favorable conditions for fish and other aquatic species. A basic mass balance analysis
coupled with available water quality data indicates that the existing septic related nitrate load is
approximately equal to the ‘natural’ or ‘background’ load in the Gallatin River during base flow conditions,
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resulting in instream nitrate concentrations approximately double in the natural background in the Canyon
Study Area reach. Conversely, during spring runoff when background nitrate concentrations are elevated
and flow rate is high, septic related nitrate load contributes less than 5 percent of the total load.

THE WEST FORK WATERSHED
The Feasibility Study (Appendix A) identified a “co-solution” with BSCWSD as a viable option for
addressing the GCCWSD’s wastewater needs. In this scenario, some BSCWSD effluent would be
disposed of in the Canyon Area, rather than in the West Fork Watershed, where the BSCWSD is located
(see Appendix B). Initial estimates of the potential nutrient load reduction that could be achieved with
this approach indicate that West Fork water quality may potentially be improved to non-impaired status,
and growth could continue in the Canyon Area while maintaining a net-nutrient reduction in the Canyon
and Big Sky area for the foreseeable future. BSCWSD has contracted WGM Group to prepare a
preliminary non-degradation report for this scenario and this will be one of the alternatives evaluated in
this PER, therefore the West Fork Watershed is included in this section.
Three waterbodies in the West Fork Watershed are currently deemed as “impaired waterbodies” under
the Clean Water Act’s 303(d) list and have total maximum daily loads (TMDLs) for Nitrate+Nitrite and
Total Nitrogen (TN). These are the Middle Fork of the West Fork, the South Fork of the West Fork, and
the West Fork of the Gallatin River. With relatively low base flow rates (i.e. 10 cubic feet per second) and
a currently impaired status, the West Fork, and in turn DEQ, is extremely sensitive to additional nutrient
loading to these water bodies and their underlying aquifer. This limits the feasibility and scale of
wastewater discharging to the West Fork aquifer. Comparatively, the Gallatin River, which does not
currently have a nutrient TMDL and has an order of magnitude greater flow rate than the West Fork, has
a greater dilution capacity and more resiliency to anthropogenic impacts.

FLOODPLAINS
The relevant floodplain areas are along the Gallatin River, west of Highway 191S, and the West Fork.
Most of the project is well outside of the 100-year regulatory floodplain (Zone A), but some collection
lines may need to be located within these zones to serve existing buildings. This will be taken into
consideration during design development. The full Floodplain Exhibit is included in Appendix B.
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WETLANDS
There are wetland areas along the Gallatin River and the West Fork. Most of the project can easily avoid
wetland disturbance, but further evaluation will be needed to see if collection lines can entirely avoid
being sited through wetlands and still serve existing buildings. Care will be taken to ensure minimal to no
wetland disturbance during project implementation. A Wetland Exhibit is included in Appendix B.

WILDLIFE
Several endangered and threatened species have ranges overlapping the project area. These include
the threatened grizzly bear, Canada Lynx, and potentially threatened Whitebark Pine. This includes
minimal area designated as critical habitat for the Canada Lynx. Protected migratory birds in the area
include Bald Eagle, Cassin’s Finch, Golden Eagle, Rufous Hummingbird, and Olive-sided Flycatcher.
The Gallatin River is also a blue-ribbon trout fishing river, with valuable cold water fish habitat.

1.2.1 AGENCY NOTIFICATION
A project summary, location map, and overview map were prepared for this project and are being
sent to various agencies for comment on this project. Letters will be sent to DEQ, the Montana
Department of Fish, Wildlife & Parks (FWP), the Department of Natural Resources and
Conservation (DNRC), the State Historic Preservation Office – Montana Historical Society
(SHPO), the U.S. Army Corps of Engineers (USACE), and the U.S. Fish and Wildlife Service
(USFWS). Agency correspondence that has already been received is included in Appendix C.
This will be updated as more correspondence is received.

1.2.2 ENVIRONMENTAL CHECKLIST
The draft Environmental Checklist is included in Appendix D. Agency outreach is in process
and will be used to update the Environmental Checklist once ready.

1.3 POPULATIONS TRENDS
The Canyon Study Area is a mix of commercial, industrial and residential population. There are some
more-affordable housing options here and plans to create many more units of affordable and/or employee
housing in this area. There are no official income survey data, but the income of the canyon is generally
lower than that of the rest of Big Sky. The median household income (MHI) for the Sewer Service Area
would be lower than the official $75,586 shown in the census for the Big Sky Census Designated Place.
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Detailed population data for the Canyon Area is not available. For planning purposes, flow rates from
Gallatin City-County Health Department records were evaluated and converted to Person Equivalents
(PEs) to estimate population. Growth projections and development scenarios are prepared based on
local trends with consideration for limiting development factors, such as Montana Department of
Environmental Quality (DEQ) permitting and Department of Natural Resources (DNRC) water right
regulations. The recent formation of GCCWSD is expected to facilitate increased growth and
corresponding growth rates. A 5 percent annual growth rate for the Canyon Study Area was assumed.
This is somewhat high relative to state and national average growth rates, but not for recent growth in
the Big Sky Area and Gallatin County generally. Details of how current and future populations were
estimated can be found in Appendix E.
It is likely that the development characteristics in the Gallatin Canyon will be a hybrid of resort-area type
development (hotels, restaurants) and residential-type development. The population equivalent (PE)
captures wastewater flow and loading from both. Wastewater generation in the area will likely have a
more seasonal pattern to it than heavy residential areas of the County, but not quite as seasonal as the
resort areas in other portions of Big Sky.
TABLE 1.3 GALLATIN CANYON AREA POPULATION ESTIMATES AND PROJECTIONS
CURRENT POPULATION
AREA
20 YEAR PROJECTED POPULATION (PE)
(PE)
Current GCCWSD
195
1,010
Sewer Service Area
568
2333
Canyon Study Area
1,150
3,050
Note that flows and population are expected to grow to nearly 2.7 times the current level in the Study
Area and to about 4.1 times current levels in the Sewer Service Area in the next 20 years. The current
GCCWSD is projected to grow to 5.2 times present levels during the same period.
Beyond rapid new development in the area, other factors will affect growth in the area. According to the
2019 “WRRF Conceptual Design Report and Effluent Reuse and Discharge Study” conducted by AE2s
for the BSCWSD, year-round tourism in the Big Sky area is expected to increase due to efforts to attract
more year-round summer visitors with mountain biking and other events (concerts, rodeo, etc). This will
cause more vacation properties to be occupied year-round, increasing the strain on local infrastructure.
The COVID-19 pandemic accelerated this trend, with many people buying or renting properties in the
area to escape denser urban areas.
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With the GCCWSD formation and progress towards a centralized sewer, denser, more cohesively
planned development will become possible. In addition to reducing the environmental, health, and
administrative burdens of individual septic use, centralized wastewater infrastructure should help alleviate
current community challenges associated with rapid development. These include development of more
affordable/work force housing, commuter traffic congestion, and natural resource conservation.
‘Service Areas’ are used as a planning tool to organize existing and future load estimates, design capacity
development, and aid in communicating potential for incremental implementation (i.e. priority areas and
associated collection and/or treatment cost). These areas are delineated based on a range of factors
including zoning, existing land use and potential for increased density. Figure 1.3A below shows
approximate present-day flow rates for each Service Area and Figure 1.3B illustrates 20-year projected
flow rates.
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FIGURE 1.3A: CURRENT CONDITIONS
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FIGURE 1.3B: PROJECTED FUTURE CONDITIONS
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1.4 COMMUNITY ENGAGEMENT
Due to the implications for water quality in the Gallatin River and development, this project has garnered
attention beyond the residents and property owners of the Canyon Area. The BSCWSD and GCCWSD,
Gallatin River Task Force, and the Resort Tax Advisory Board have been very involved in supporting
centralized sewer collection and treatment. Several informational meetings have been hosted by those
entities during the past few years and the Task Force has information about the proposed project on their
website. In May 2020, the community voted for a 1% resort tax increase for infrastructure funding, $12
million of which is committed for this project.
The GCCWSD is currently working on establishing regular public meetings, and a variety of public
outreach tools (website, project status updates, etc.). Both the BSCWSD and Gallatin River Task Force
regularly hold public meetings and discuss this proposed project. A public meeting will be held upon the
completion of this report, for further discussion and to educate the public on the importance of an updated
sewer system in the Canyon Area. Future public meetings also will be conducted as the project is
implemented.
A selection of meeting minutes from relevant public meetings and other community engagement
resources can be found in Appendix F.
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2.0 EXISTING FACILITIES
There is no centralized water or wastewater system in the Sewer Service Area. Many property owners
rely on individual wells and septic systems; there are a few small shared or public systems.

2.1 LOCATION MAP
The Gallatin County Environmental Health and GIS Department databases were utilized to determine the
total number of permitted septic systems within the Canyon Study Area, and the associated design flows.
The database included approximately 62 permitted systems resulting in 92,968 gpd of estimated flows.
“Ground truthing” was conducted via 2017 aerial imagery, review of as-built drawings and permits, and
site observations to identify systems, and associated design flows, not accurately reflected within the
database. The resulting present-day total design flow is estimated to be 115,000 gpd. Spatial
representation of permitted systems and associated design flows is provided on Figure 2.1.
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FIGURE 2.1 – EXISTING PERMITTED SYSTEMS
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2.2 HISTORY
Wastewater treatment and disposal in the Sewer Service Area currently is a mix of seepage pits, septic
tanks, drainfields, and potentially some other unknown disposal methods. Most are individual septic
systems, but there are a few community-commercial scale wastewater systems as well. Almost all
facilities within the Study Areas are served by individual wells located onsite. The earliest septic permit
record available in the Study Area is from 1972. Aerial imagery indicates that there are likely unpermitted
systems.

2.3 CONDITION OF EXISTING FACILITIES
Age data was only available for 50 of the 147 septic systems in the Study Area. Of these, the median
age was 18 years old and 15 of the systems are known to be over 30 years old. Not all septic systems in
the area are permitted, indicating they likely do not meet applicable state and county standards.
According to modeling done during the Feasibility Study (Appendix A), the canyon area septic systems
are likely causing nutrient concentrations to roughly double over background in the adjacent stretch of
the Gallatin River. Some wells in the area indicate elevated nitrate levels. The current septic systems do
not adequately treat for nitrates. Current energy consumption is very low with these systems, as they are
passive in nature with not aeration or mixing.
There are several permitted larger shared and/or community systems within the Sewer Service Area.
These include Lazy J (Level 2 treatment system with two drainfields), Buck’s T-4 (lagoon system with
land application of effluent for disposal), Ramshorn View Estates (three Level 2 treatment systems
(recirculating sand filters) with associated drainfields, Ophir Elementary (septic system) and Lone Peak
High School (septic system). Other large systems within the Study Area include the Big Horn Center
(elevated sand mound and drainfield), Big Sky Exxon (recirculating trickling filters and drainfield), Gallatin
Canyon Adventures (formerly the Big Sky Comfort Inn, Unknown), and the San Merino Drive lots (2 septic
tanks and drainfields). These are aging and, even as designed, do no not remove nutrients to the level
desired by the community. One has exceeded permit levels a few times in the past few years. Several
unpermitted larger systems are known to exist.

2.3.1 GENERAL SEPTIC/DRAINFIELD TREATMENT DESCRIPTION
Onsite wastewater treatment systems consist of four treatment stages. These stages include a
septic tank, a drainfield, soils, and groundwater. The septic tank provides initial pretreatment of
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the raw sewage in an anaerobic environment prior to the wastewater being discharged to the
drainfield. A drainfield distributes the pretreated effluent within a shallow soil zone for further
treatment in what is intended to be an aerobic environment. The soil provides physical alteration
so that biochemical processes can continue to treat the effluent. The final treatment stage is the
disbursement of the wastewater to the groundwater. With appropriate volumes of groundwater
flow and properly functioning septic systems, pollutants can degraded and diluted to levels that
do not result in downstream impairment or public health issues in downgradient wells.
The effectiveness of septic systems in protecting groundwater quality depends on the density of
the septic systems, their proper installation, appropriate loading rates, routine removal of solids,
the type of soil under the drainfield, hydrogeology, geology, groundwater flow volume and depth
to groundwater. Issues with any of these variables may result in ineffective treatment, which could
lead to the degradation of groundwater quality. Many of the septic systems in the area are likely
standard septic tank and drainfield systems, reasonably loaded, in appropriate soils, installed with
permits, routinely pumped (solids removed), and have had follow-up construction inspections.
However, even in a properly functioning system, the septic tank and drainfield components are
not effective in removing nitrate from the wastewater. In cases of nitrate contamination, the most
probable causes are overloading / inattention to solids accumulation, or siting above confining
soil layers coupled with groundwater flow volume that is inadequate to dilute the effluent to
acceptable levels.

2.4 FINANCIAL STATUS
The GCCWSD is newly formed, owns no infrastructure, and is not collecting rates. It is currently relying
on financial support from community partners to complete this planning process. The Big Sky Resort
Area District (BSRAD, or Tax Board) recently approved $74,000 for fiscal year 2022 to support GCCWSD
administration, operational, and engineering expenses. Future resort tax funding is also anticipated to be
available to support district establishment, potential expansion and project implementation.
The previously completed Feasibility Study was funded by the Big Sky Resort Area Tax District. Findings
from the study were used as a partial basis to establish an additional 1% resort tax for infrastructure
projects which the community voters approved in early 2020. In addition to earmarking $12M for this
project, the 1% for Infrastructure tax provides a long-term funding mechanism to support continued
project implementation and operation.
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The District would also benefit from a financial agreement between the BSRAD and the BSCWSD
(Interlocal Agreement), to provide $12M of funding towards the lift station and forcemain that would be
necessary to convey Canyon Area wastewater from the Canyon to the Big Sky WRRF; as well as a return,
gravity reuse pipeline for future disposal and/or reuse of treated Big Sky WRRF effluent in the Canyon
Area.

2.5 WATER/ENERGY/WASTE AUDITS
No formal study has been completed. All considered solutions will be evaluated with respect to energy
efficiency, waste management and limiting haul to appropriate disposal facilities, and reducing
consumptive water use with respect to disposal options.
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3.0 NEED FOR PROJECT
The ‘purpose and need’ for the proposed project is three-fold; 1) protect the Canyon Area’s groundwater
(drinking water source) quality; 2) mitigate existing and future nutrient loading to the Gallatin River and
the West Fork; and 3) to establish improved long-term wastewater management enabling continued area
growth while mitigating the risk of future area water quality impacts as the Canyon Area further develops.

3.1 HEALTH, SANITATION, AND SECURITY
Continued use of existing and future installations of septic systems risks impacts to the groundwater
aquifer under the Canyon Area. There are numerous private domestic wells utilizing the aquifer as a
drinking water source, and many more would be installed with future development (if the area develops
without a centralized water supply system). It is well documented that drinking water wells are at greater
risk of becoming contaminated when in the path of groundwater flow beneath a septic system (Septic
Systems and Drinking Water | Septic Systems (Onsite/Decentralized Systems) | US EPA).
In addition to a public health risk, the proximity of the Gallatin Canyon and Highway 191 corridor to the
mainstem Gallatin River puts the river at risk for nutrients and pathogens from any failing septic or
community systems, or systems that are just close to the river and in less-than-ideal soil conditions for
further nitrogen removal prior to infiltration into the Gallatin River.

3.1.1 ENVIRONMENTAL HEALTH
Onsite treatment of wastewater using septic tanks and properly designed drainfields can protect
groundwater quality, especially when the treatment systems are well-designed, installed at a low
density, loaded at appropriate rates, and properly maintained. However, in the highest-density
areas, the cumulative effect of the nutrients (nitrogen and phosphorus), and human pathogens
that are discharged from onsite wastewater treatment systems (OWTS) can impair groundwater
quality.
Phosphorus is generally adsorbed well in the soils and gravels present in the Canyon Area, as
well as in the gravels typically utilized in drainfields. Once adsorbed phosphorus does not easily
resolubilize. Breakthrough of phosphorus downgradient eventually occurs simply due to
saturation of adsorption sites in the substrate, but it can take many years of loading for
phosphorus to extend longer distances from a drainfield. The minerals primarily responsible for
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orthophosphate adsorption in soils are clays, metal (especially ferric) oxides and calcium and
magnesium carbonates. The presence of these in drainfields and downgradient soils and gravels
can limit phosphorus movement. When the sorption sites on the mineral surfaces become
saturated with orthophosphate or other ions, any additional orthophosphate will remain in solution
and can be transported to deeper portions of the unsaturated zone and into the underlying aquifer
as soil water moves downward. To date, phosphorus concentrations in sampled wells do not
indicate that phosphorus should be of imminent concern for downgradient water quality. On the
contrary, it is well established that nitrogen in the effluent from septic systems is more mobile in
drainfield and downgradient soils. Therefore, nitrogen is a stronger factor in aquatic health in the
Upper Gallatin River than phosphorus and more consideration has been given to the nitrogen
impacts of this project.
Nitrate-laden groundwater can pass through aquifers to streams and rivers where the added
nitrogen promotes algal growth and poses risks to the river ecosystems that Montana relies on
for water, recreation, and tourism. Most nitrogen is initially bound in organic particles or found as
urea in fresh wastewater. In septic tanks the nitrogen is transformed to ammonium, which is
discharged to the soil profile beneath the drainfield. Under the drainfield the water percolates
through a zone of unsaturated soil, or vadose zone, where ammonium is chemically attracted to
soil particles. In the presence of oxygen, microorganisms nitrify the bound ammonium
transforming it to nitrate. In most groundwater, the primary form of nitrogen present is nitrate. If
ammonium is found in groundwater it usually means that there is a failing septic system and/or
drainfield upgradient.
Nitrate can be used as an electron acceptor by denitrifying bacteria and reduced to nitrogen gas,
but only if in groundwater where a sufficient source of carbon (food) exists and conditions are
anoxic (no oxygen). If not denitrified to nitrogen gas, nitrate can freely move into and through an
aquifer.
The Canyon Area’s close proximity to the Gallatin River likely results in relatively direct loading
(i.e. limited aquifer dilution and little time for denitrification). One well in the area had an average
nitrate level of 8.43 mg/l in 2020 and has reached levels as high as 28.8 mg/l. This indicates
health risks are already emerging in drinking water sources and potential nitrogen loading to the
Gallatin is possible.
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ARCNLET FATE & TRANSPORT MODEL
To understand the impacts of any infrastructure-based intervention, it is important to quantify
nitrogen loading of current conditions and how nitrogen loading may change with time given
potential land use changes and population growth. ArcNLET modeling was conducted for the
Canyon Study Area in the Feasibility Study (Appendix A, TM2). The model is not intended to
predict groundwater concentrations or determine precise nitrogen loading rates to the Gallatin
River. Model results and scenarios evaluated are intended to communicate cumulative effects
and general risks associated with existing OWTS and potential scale of load increase assuming
future growth without centralized collection and treatment.
A summary of wastewater flow rates, population equivalents and nitrogen load estimates for
present-day conditions, District Growth, and unincorporated buildout (i.e. individual well and
septic based development) is provided in Table 3.1.1. Additional flow and TN load calculation
detail can be found in Appendix E and Appendix G, respectively. District Growth assumes a
centralized sewer with MBR treatment that produces effluent with less than 5mg/L TN.

TABLE 3.1.1 DESIGN FLOW, PERSON EQUIVALENTS AND NITROGEN LOAD TO THE GALLATIN
RIVER
WASTEWATER
PERSON
WASTEWATER
FLOW RATE
EQUIVALENT
SCENARIO
TN LOAD
(GPD)
(PE)
(LBS/YEAR)
19,500
195
Current GCCWSD Existing Condition
260
101,000
1,010
Current GCCWSD District Growth
1200
51,700
517
Current GCCWSD Unincorporated Build-out
3150
56,800
568
Sewer Service Area Existing Condition
2460
233,300
2333
Sewer Service Area District Growth
2800
141,000
1410
Sewer Service Area Unincorporated Build-out
6,130
115,000
1,150
Study Area Existing Condition
4,640
305,000
3,050
Study Area District Growth
<4,640
265,000
2,650
Study Area Unincorporated Build-out
11,300
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FIGURE 3.1.1A – SEWER SERVICE AREA POPULATION AND NITROGEN LOAD PROJECTIONS
The Existing Condition map presented in Figure 3.1.1B illustrates estimated nitrate plumes moving from
OWTS’s to the Gallatin River. Figure 3.1.1C illustrates the same for buildout with ‘business-as-usual’
wastewater management.
According to this modeling and stream flow data, the Canyon Study Area septic systems cause nutrient
concentrations to roughly double in the adjacent stretch of the Gallatin River, over normal background
concentrations, during baseflow. The Upper Gallatin River is not currently listed as impaired for nutrients,
but elevated levels are present, and there have been algal blooms in the vicinity in recent years. Nutrient
loading from wastewater is projected to more than double as the area further develops if a central sewer
is not built.
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FIGURE 3.1.1B – EXISTING CONDITION PLUMES
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FIGURE 3.1.1C – UNINCORPORATED BUILD-OUT PLUMES
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NUTRIENTS IN THE WEST FORK OF THE GALLATIN
The Middle and South Forks of the West Fork and the West Fork of the Gallatin River are all
listed as impaired under the Clean Water Act 303(d) and have nutrient Total Maximum Daily
Loads (TMDLs). This limits BSCWSD’s options for treated effluent disposal (BSCWSD has
reused all of its treated effluent to date, but needs additional disposal in the coming years). The
2020 Feasibility Study showed that it is feasible to dispose of both GCCWSD and BSCWSD
treated effluent flows and nutrient loads in the Canyon Area, while maintaining a net-nutrient
reduction to the Gallatin River, when compared to estimated nutrient loading from existing and
future septic systems. The BSCWSD and community stakeholders strongly support further
exploration of this opportunity to reduce nutrient loads in the West Fork Watershed. Previous
evaluation has shown that enabling BSCWSD to discharge Class A-1 to groundwater in the
Sewer Service Area would provide multiple environmental benefits; 1) reduced nutrient loading
into the impaired West Fork watershed – potentially to an un-impaired status, 2) centralized
treatment for the Canyon Area to reduce the nutrient load to the Gallatin River, and 3) increased
potential for water conservation and reuse.

AQUIFER RECHARGE
Aquifer recharge and irrigation reuse disposal solutions provide potential reduce present-day
consumptive water uses (e.g. land application disposal, well sourced lawn irrigation). More
water in the aquifer would lead to more water in the Gallatin River, improving drought resiliency
in the region. Groundwater discharge would slow the outflow of water from the area (as
compared to irrigation or direct discharge to surface water), stretching flows across the summer
and providing some resiliency towards predicted climate-change driven low flows in the river.
Using high-quality effluent to replenish aquifer levels and decrease well sourced lawn irrigation
can provide a net-increase of groundwater inflow to the Gallatin through the low-flow months
while still achieving a net-nutrient load reduction and reduce the risk of algae blooms, present
day and future.

3.1.2 PUBLIC HEALTH & SANITATION
DRINKING WATER CONTAMINATION
Nitrogen, in the form of nitrates, are the most common groundwater contaminant in the United
States with a maximum contaminant level (MCL) set by the US EPA at 10 mg/l (EPA, 2009).
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Although many drinking water wells in the area are deep, review of GWIC (Groundwater
Information Center) data in the area indicates that some drinking water wells are shallow and
draw from the same aquifer that the septic systems discharge to, and therefore aremore
susceptible to septic nitrate contamination. One well in the area had an average nitrate level of
8.43 mg/l in 2020 and has reached levels as high as 28.8 mg/l. This indicates health risks are
already emerging in drinking water sources. ArcNET based nutrient modeling indicates that some
parts of the aquifer exceed the MCL and that much of it will at projected build out, without improved
wastewater planning. See section 3.1.1.1 for more detail.
Elevated nitrate levels in drinking water may result in negative human health effects, including
interference with the blood’s ability to deliver oxygen to the body, resulting in a condition known
as methemoglobinemia, or blue baby syndrome. Infants are most susceptible to high nitrate levels
and may develop a characteristic blue tint to the skin, denoting oxygen deprivation. Other potential
health effects may include decreases in blood pressure, increased heart rate, headaches,
abdominal cramps, and vomiting (ATSDR, 2015). Sensitive populations include infants less than
four months of age, pregnant women, dialysis patients, and persons with ulcers, anemia, gastritis
or gastric carcinoma.
Nitrate in groundwater is also an indicator of generalized septic system contamination in areas
where there is no natural source of nitrate or significant agricultural source. When nitrate is
present in groundwater at 10 mg/L, it indicates that at least 20 percent of that water originated
from a septic system. High nitrates typically indicate that other soluble components of septic
wastewater may be present as well, including many compounds of emerging concern (CECs),
such as pharmaceuticals, personal-care products and their metabolites.

CONTACT CONCERNS
Continued use of outdated and aging septic systems increases the chance of system failures that
lead to surfacing of wastewater. Contact with surfaced septage is an acute health risk that
exposes people, often children, to pathogens that cause diseases such as gastroenteritis,
hepatitis, and dysentery.
Nutrient loading to surface water also increases risk of harmful algal blooms (HABs), which cause
health hazards ranging from rashes to death from exposure to cyanotoxins in the water. Children
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and pets are more likely than adults to ingest water and have a severe reaction. The Gallatin
River is highly valued for its variety of non-contact and contact recreation opportunities.

3.1.3 SECURITY
HUMAN ERROR AND MALICIOUS INTENT
Centralized systems are more likely to be targeted for attack than individual systems. However,
this is highly unlikely at the small-scale of the area. In addition, a properly designed and operated
centralized system is quite secure, with intrusion alarms, motion detections and closed-circuit
television monitoring.

Intentionally or not, it is easy for individuals to damage septic systems. Many impacts are local
and would only impact the individual septic system user. However, if toxic chemicals are flushed
or dumped into a septic system, there is potential to contaminate the aquifer and subsequently
drinking water wells and the Gallatin River. With a centralized sewer, toxic chemicals that make
it into the wastewater through human error or malicious intent are much less likely to reach the
aquifer. Central sewers have much more capacity to respond to unusual wastes than septic
systems or small public systems.

DROUGHT AND CLIMATE CHANGE RESILIENCY
Alternatives that include groundwater discharge and lawn irrigation reuse have the potential to
alleviate groundwater depletion concerns and increase drought and climate change resiliency by
slowing water flow out of the Big Sky area such that more water is available for late summer low
flow conditions.

3.2 AGING INFRASTRUCTURE
The larger shared and/or community systems are aging and, even as designed, do no not remove
nutrients to the level desired by the community. One system has exceeded permit levels a few times in
the past few years.

According to MSU Water Quality Extension, a properly maintained septic system lasts about 20-30 years.
Data available from the Gallatin City County Health Department showed as-built dates for 50 of the 147
wastewater systems in the Study Area. Systems ranged from about 5 to 49 years old, with a median age
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of 18. 15 of the systems are at least 30 years old. Aerial imagery indicates that there are likely unpermitted
systems in the area as well. Older and unpermitted systems are not likely operating as intended and will
likely add to the environmental and public health issues discussed in section 3.1.

The community is rapidly outgrowing this decentralized approach to wastewater management. For
environmental, health, and community development purposes, an updated approach to wastewater
management will be required.

3.3 REASONABLE GROWTH
The proposed project will continue to serve existing residential and commercial usage as well as future
residential or commercial growth. As discussed in Section 1.3, a 5% growth rate has been assumed for
the next 20 years. These growth and density projections have been used to determine adequate sizing
of sanitary sewer mains and where trunk mains need to be located. The proposed project would serve
the entire Sewer Service Area, which is larger than the current GCCWSD. The proposed design will need
to be scalable to meet future needs.

Addressing wastewater issues in the full Canyon Study Area evaluated in the feasibility study is a longrange plan that would be phased over decades as driven by property owner interest and development
and would likely involve some decentralized solutions. This is outside of the scope of this PER.
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4.0 ALTERNATIVES CONSIDERED
Several alternatives for this project were screened and evaluated for consideration. The considered
alternatives have features required to implement them and feasibly function in the available area.
Alternatives were separated into the following components: Managerial; Collection; Treatment; and
Disposal. If the screening process determined the component is not a technically viable option, it was
dismissed from further consideration. Components that are determined to be technically feasible were
compiled into comprehensive alternatives for further consideration and alternative analysis.
Comprehensive alternatives are evaluated in Section 5 with respect to various factors including cost,
implementation feasibility, operation and maintenance (O&M), public health and safety, environmental
impacts and public acceptance.

4.1 DESIGN CRITERIA
The selected wastewater system improvements will adhere to DEQ guidelines set forth in
Circular DEQ-2: Design Standards for Public Sewage Systems and all applicable federal, state and
county regulations. Facility sizing will incorporate projected 20-year flows and loading. The recommended
improvements will alleviate health and safety issues, reduce environmental impacts, improve operating
conditions, and adhere to regulatory requirements. Final project design will comply with Montana Public
Works Standard Specifications (MPWSS) and generally accepted engineering practices.

DESIGN FLOW AND INFLUENT QUALITY
Annual average daily design flow estimated for the Sewer Service Area and Canyon Study Area at full
build-out is 233,300 gpd and 305,000 gpd, respectively. A design flow of 305,000 gpd is assumed for
collection and conveyance purposes based on the objective to establish long-term central collection for
the entire Canyon Area and the marginal increase in infrastructure cost relative to the increase in
conveyance capacity provided. Treatment plant design will incorporate phased implementation of
process equipment to account for step-wise flow and load increase over time while providing an adequate
building footprint to support future treatment capacity up to 305,000 gpd.
Peaking factors for pipeline design were based on hourly peaking factors described in Circular DEQ-2:
Peak Hour Peaking Factor =

, where P = population in thousands
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The build-out population of the Canyon Study Area was estimated at 3,050 based on an average day
wastewater generation of 100 gallons per person per day, in accordance with DEQ-2, and the 305,000
gpd average day build-out estimate. The peaking factor was adjusted for different sections of the pipeline
based on calculated population in each service area of the “sewershed”.
Using this approach, the estimated peak hour sewer flow at the end of the sewer collection system was
estimated to be about 1,047,000 gpd, or about 727 gpm, representing an overall peak hour peaking factor
of 3.43. This value will be utilized for design of all downstream infrastructure.
TABLE 4.1 DESIGN FLOW RATES AND INFLUENT QUALITY SUMMARY
TIME PERIOD AND VALUE
AVERAGE
MAXIMUM
PEAK HOUR
INFLUENT CHARACTERISTIC
ANNUAL
MONTH
Flow (gallons per day, gpd)
Flow Peaking Factor
Load Peaking Factor
Flow (gallons per capita per day)
Service Area (Population Equivalent):
cBOD5
TSS
TN
TP

305,000
N/A
N/A
100
3,050 PEs
610 lb/day
671 lb/day
101 lb/day
28 lb/day

397,000
1.3
1.2

1,047,000
3.43
N/A

732 lb/day
805 lb/day
121 lb/day
33 lb/day

0.20 lb/capita
0.22 lb/capita
0.033 lb/capita
0.009 lb/capita

EFFLUENT DESIGN CRITERIA
Design criteria for the effluent quality is two-fold. First, to take advantage of all reuse alternatives that are
feasible in Big Sky, the District should target Class A-1 reclaimed water. Class A-1 reclaimed wastewater
must always be oxidized, coagulated, filtered and disinfected (DEQ Circular 2). Numerical quality should
comply with the following:
•

Less than 10 mg/L biochemical oxygen demand (BOD5) and total suspended solids (TSS)

•

Total Coliform
o

Less than 2.2 colony forming units per 100 milliliters (CFU/100 mL), 7 sample running
average

o
•

Less than 23 CFU/100 mL in any sample

Complies with non-degradation requirements necessary to support groundwater discharge and
irrigation reuse.
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•

Total Nitrogen less than 5.0 mg/L in any sample.

While not currently listed as impaired under the Clean Water Act, it is plausible that the Gallatin River will
be within the expected life of the sewer. In that case, less-than-A-1 class wastewater treatment and
nutrient removal would not be acceptable. Planning for this high level of treatment now increases the
public perception and sustainability of the system.

4.2 COMPONENT SCREENING
In this section, potential components of a wastewater solution are evaluated. Viable components are
compiled into comprehensive alternatives and further analyzed in Section 4.3, Alternatives Analysis.

4.2.1 MANAGERIAL COMPONENT SCREENING
Wastewater treatment and disposal in the Sewer Service Area currently consists of individual
seepage pits, septic tanks, drainfields, and potentially some other unknown disposal methods.
Most are individual septic systems, but there are a few community-commercial scale wastewater
systems as well. The majority of homes and commercial businesses are served by individual
wells. The following sections present and dismiss potential applications for managerial, rather
than infrastructural wastewater solutions to improve water quality in the Sewer Service Area.
The following table summarizes managerial component screening. Central collection and
treatment is needed to allow the District to effectively manage infrastructure and protect public
health and safety.
TABLE 4.2.1 MANAGERIAL COMPONENT SUMMARY
SCREENING
DISPOSAL METHOD
FINDINGS

REASON FOR DISMISSAL

No Action

Dismissed

Doesn’t protect water quality

Septic Maintenance District

Dismissed

Doesn’t protect water quality

Education

Dismissed

Doesn’t protect water quality

NO ACTION
Water quality issues in the area prohibit a “no action” alternative. Action must be taken to improve
health and safety for residents in the Sewer Service Area. A no action option will not help to
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remove nitrates from groundwater and could lead to further degradation of groundwater quality
and the Gallatin River. This alternative is eliminated from further evaluation.

SEPTIC MAINTENANCE DISTRICT TO IMPROVE MAINTENANCE OF EXISTING
SYSTEMS
A septic maintenance district could be formed and used as a tool to enforce proper maintenance
of existing systems. Even properly maintained, septic systems would not provide significant water
quality improvement that meets the design standards previously discussed (Class A-1 reclaimed
wastewater). This alternative is eliminated from further evaluation.

EDUCATION INSTITUTIONAL CONTROLS FOR EXISTING SEPTIC SYSTEMS
An Education/Institutional Control approach would educate the residents of the Sewer Service
Area about household products and practices they could use to improve the performance of their
individual septic systems and drainfields. While this alternative is a good general practice, it is
difficult to enforce and ensure compliance for individual septic systems. As a result, there would
be no absolute improvement to groundwater quality in the area with this alternative. This
alternative is eliminated from further evaluation.

4.2.2 COLLECTION COMPONENT SCREENING
Currently there is no centralized sewer system in the Canyon Area. A completely new sanitary
sewer collection system would be required to collect the raw sewage generated in the Sewer
Service Area and convey it to treatment. The following table summarizes the treatment
component screening.
TABLE 4.2.2 COLLECTION SCREENING SUMMARY
SCREENING
DISPOSAL METHOD
FINDINGS
Gravity Collection
Further Evaluation
Septic Tank Effluent Pump (STEP) Dismissed
Individual Grinder Pumps and
Dismissed
Force Main Collection
Small Diameter Gravity Mains

Dismissed

REASON FOR DISMISSAL
N/A
Unnecessary O&M
Unnecessary O&M
Community septics not a viable
treatment component
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GRAVITY COLLECTION
The Canyon Area generally slopes steadily downward from south to north, so the vast majority of
the collection system could be a gravity system. A small lift station would be required to collect
wastewater from the “Bighorn Center” area north of the confluence of the West Fork of the Gallatin
River with the mainstem of the Gallatin River. Wastewater collected from the Big Horn Center
would be pumped to a treatment facility. Gravity sewer collection is a desirable and feasible
collection method for the Sewer Service Area. This alternative will be further evaluated under
Alternative Analysis.

SEPTIC TANK EFFLUENT PUMP (STEP)
Septic Tank Effluent Pump (STEP) sewer systems consist of individual septic tanks with
integrated effluent pumps and small diameter force mains that discharge to a gravity sewer main.
The septic tanks collect wastewater from the individual homes and allow solids to settle out,
providing primary treatment. The liquid portion (effluent) is then pumped from the tank to a
common force main located within the public right-of-way. A multitude of pumps work together to
transport the effluent for discharge into conventional gravity mains. STEP systems are effective
and economical in areas that cannot be easily served with gravity sewer. However, they present
a long-term operations and maintenance component that is not desirable. Because the Sewer
Service Area can be served with gravity collection, pumping effluent from individual or community
septic tank is not needed. This alternative is eliminated from further evaluation.

INDIVIDUAL GRINDER PUMPS AND FORCE MAIN COLLECTION
The use of grinder pump systems at each home with force mains allows for a high degree of
flexibility in sewer main routing and would not rely on topography to provide gravity wastewater
flow. However, individual grinder pumps present a long-term operations and maintenance
component that is not desirable. Because the Sewer Service Area can be served with gravity
collection, pumping wastewater from individual connections is not needed. This alternative is
eliminated from further evaluation.

SMALL DIAMETER GRAVITY MAINS
This alternative would consist of collecting effluent from individual or community septic system
with system of 4”-6” Small Diameter Gravity (SDG) mains. Because SDG mains convey
wastewater effluent and do not contain solids, they can be laid at a variable grade and alignment
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and utilize cleanouts rather than manholes. The SDG mains would route effluent to a centralized
area where it would be disposed. Because the topography of the Sewer Service Area supports
gravity collection, this alternative could be further considered if individual or community
septic tanks are a preferred treatment alternative.

4.2.3 TREATMENT COMPONENT SCREENING
Based on the design criteria for this project, wastewater treatment for the Gallatin Canyon Sewer
Service Area (Sewer Service Area) will be designed to produce an effluent compliant with
Montana DEQ Class A-1 standards for reuse, so that the water could be reused without restriction
in the Gallatin Canyon and be exempt from groundwater discharge permit requirements per ARM
17.30.1022. The facility would be rated for an average annual daily flow of 305,000 gpd, based
on ultimate build-out estimates that were in turn based on the availability of water rights in the
area. Since no wastewater collection currently exists and no actual wastewater characteristic data
can be obtained in the Sewer Service Area at this time, the wastewater will be assumed to be
medium strength municipal wastewater (cBOD5 and TSS of 200 to 300 mg/L, TN of 45 mg/L, and
TP of 6 mg/L). There is very little land available in the lower portion of the Sewer Service Area for
a Water Resource Recovery Facility, therefore minimizing the footprint of the facility will be critical.
The following table summarizes the treatment component screening.
TABLE 4.2.3 TREATMENT SCREENING SUMMARY
SCREENING
DISPOSAL METHOD
FINDINGS
Lagoon

Dismissed

REASON FOR DISMISSAL
Land Intensive, Inadequate Treatment
Perforance

Sequencing Batch Reactor (SBR) &
Disk Filters
Individual Level 2 Treatment

Further
Evaluation
Further
Evaluation
Further
Evaluation
Dismissed

Decentralized Level 2 Treatment

Dismissed

Inadequate Treatment

Supplemental Decentralized

Dismissed*

Not in GCCWSD Jurisdiction

Membrane Bioreactor (MBR)
BSCWSD’s MBR

N/A
N/A
N/A
Inadequate Treatment

*Dismissed as a primary treatment component. It is possible that this component could be implemented by another entity in
the future. This is beyond the scope of this PER.

GALLATIN CANYON SEWER
Preliminary Engineering Report

33

LAGOON
Whether utilizing anaerobic and aerobic processes (facultative lagoons) or mechanically aerobic
processes (mechanical), lagoon systems stabilize wastewater through biological, chemical and
physical methods in large, lined ponds. Sludge removal from the lagoons is needed every 10-20
years (depending on influent wastewater characteristics) and embankment vegetation requires
periodic landscaping and maintenance. Operations and maintenance of lagoon systems is
straightforward relative to mechanical systems and could be handled by GCCWSD.
A treatment lagoon serving the Sewer Service Area would need to be located on private property
and treated wastewater would have to be discharged either to surface water or ground water or
land applied for irrigation (with limited access on the irrigated areas). While economical and easy
to operate, a lagoon system with land application would be land intensive. Lagoons would not
provide the level of treatment identified in the design criteria as necessary to discharge either to
groundwater or surface water. Therefore, this alternative is eliminated from further
evaluation.

MEMBRANE BIOREACTOR TECHNOLOGY (MBR)
Where Class A-1 effluent is needed with significant land area constraints, Membrane Bioreactor
(MBR) technology is often utilized. MBR integrates solids separation with conventional activated
sludge and biological nutrient removal, resulting in a smaller footprint than conventional activated
sludge systems that utilize clarification processes and a subsequent, separate filtration process.
A significantly smaller footprint is made possible by the elimination of secondary clarification and
a separate filtration step, as well as the ability of MBR to utilize much higher mixed liquor
suspended solids (MLSS) concentrations as compared to conventional activated sludge systems
(e.g., 8,000 to 10,000 mg/L versus 3,000 to 4,000 mg/L).
At the scale of the Sewer Service Area, MBRs can be packaged systems, further reducing
construction and building costs. Packaged treatment facilities should be indoors in the highaltitude Montana climate, but with packaging and integration of filtration, the overall facility
footprint is minimized, further minimizing total project cost. This alternative will be further
evaluated under Alternative Analysis.
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TREATMENT AT BSCWSD’S MBR WRRF
An expansion and upgrade of the Big Sky WRRF is in process that will produce an effluent
compliant with Montana DEQ Class A-1 standards for reuse, so that the water could be reused
or be exempt from groundwater discharge permit requirements per ARM 17.30.1022. Expanding
the Big Sky WRRF to accommodate GCCWSD flows could likely be more affordable than creating
a new WRRF in the canyon. This alternative will be further evaluated under Alternative
Analysis.

SEQUENCING BATCH REACTOR (SBR) & DISK FILTERS
Class A-1 effluent is achievable using Sequencing Batch Reactor (SBR) technology if a
subsequent filtration step is provided. SBR technology can be favorable where land area
constraints exist because the clarification step is integrated into the SBRs (although allowing time
for settling in the SBR drives reactor sizing). Typical low level MLSS concentrations are 4,500
mg/L so SBRs have a larger footprint than MBRs.
Settling occurs within the SBRs eliminating the need for secondary clarifiers; however, tertiary
filtration would be needed to meet Class A-1 standards. Surface filtration technologies have
nominal pore sizes between 5 and 30-µm. Surface filtration has advantages over depth filtration
in footprint, breakthrough, and maintenance; and is commonly used for tertiary treatment of
secondary effluent. Disk Filters are a type of surface filtration that are a proven technology and
will be selected for further evaluation in this PER for their proven track record where effluent reuse
is desired.
This alternative will be further evaluated under Alternative Analysis.

DECENTRALIZED TREATMENT
Currently the Canyon Study Area is served by an array of decentralized, onsite wastewater
treatment systems (OWTS). OWTS take many forms; many residences have individual septic
systems and dispose of wastewater in a subsurface drainfield on the residence, while small public
(community) OWTS’s exist for commercial properties and small housing developments that collect
the wastewater from clusters of residences and/or buildings and dispose of Level 2 wastewater
in shared drainfields. Some of these systems incorporate enhanced treatment prior to discharge.
The following sections present potential applications for decentralized treatment to mitigate
existing nitrogen loads and recommended technologies.
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INDIVIDUAL LEVEL 2 TREATMENT
DEQ defines a Level 2 Subsurface Wastewater Treatment system as one that removes at least
60 percent of the total nitrogen load from the raw sewage or alternatively discharges a total
nitrogen concentration of 24 mg/l or less in the effluent. Several Level 2 technologies are preapproved by DEQ that could be installed to reduce the nitrogen load to improve groundwater
quality. An example is the AdvanTex system by Orenco Systems, Inc.
Adding Level 2 treatment to the existing individual septic systems would consist of installing a
Level 2 treatment system between all existing individual septic tanks and their associated
drainfields. Individual systems would continue to be owned and operated by the homeowner. New
systems would be required to install a Level 2 treatment system. This alternative would improve
the level of treatment to the individual drainfields, however, there is no mechanism to mandate
that homeowner adequately operate and maintain the Level 2 system, and many existing
residences may not have room for retrofitting a Level 2 system between their septic tank and
drainfield. Individual systems, while technically feasible, present a management challenge and
lack of enforcement mechanism. Additionally, feasible decentralized technologies do not meet the
water quality protection goals of the community. This alternative is eliminated from further
evaluation.

DECENTRALIZED LEVEL 2 TREATMENT
This alternative would allow existing individual septic tank/drainfield systems to be abandoned.
Wastewater from existing and future wastewater sources would be collected through new 4” or 6”
gravity service lines and routed to a collection system consisting of minimum 8” diameter gravity
sewer mains and manholes running throughout the Sewer Service Area. Wastewater would be
routed to a low point for each drainage basin where it would be treated with a DEQ approved
Level 2 treatment system and then discharged using a large volume community drainfield system.
A community treatment facility would be provided for each drainage basin providing decentralized
treatment and disposal, with the result being that multiple community systems would be necessary
to sewer the Canyon Area.
A range of DEQ certified Level 2 decentralized treatment systems were reviewed based on a
number of factors including nitrogen removal performance, cost, cold weather performance, and
O&M considerations. Two treatment technologies, SepticNet™ modular treatment systems and
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Vertical Flow Treatment Wetlands were reviewed further for their potentially higher performance.
SetpicNet™ systems stand apart in the field based on their incorporation of aeration and
additional nitrogen treatment capacity. SepticNet™ is the only modular subsurface treatment
system DEQ has certified to discharge less than 7.5 mg/l TN. Vertical Flow Treatment Wetlands
(VFTW) also stand apart from the field of commercial and combined residential systems based
on combination of cost, cold weather performance, and O&M considerations. Nitrogen removal
performance of greater than 70 percent removal (equivalent to 15 to 20 mg/L TN assuming
residential strength) can be achieved based on the VFTW operating at the Bridger Bowl ski resort,
and potential for additional optimization.
The total treated wastewater load draining to each community drainfield downstream of a
SepticNet™ or VFTW would require a groundwater discharge permit from DEQ. The permit would
establish limits on effluent discharge that would include monthly monitoring and recording of
effluent data to DEQ. Monitoring wells would have to be drilled downgradient of the drainfield, and
groundwater samples would routinely be taken to ensure compliance with the groundwater
discharge permit. Operation and maintenance would be the responsibility of the Gallatin Canyon
County Water and Sewer District. The burden of maintenance and/or failure would be distributed
across a relatively small population (depending on the cluster in the Sewer Service Area) in
comparison to centralized treatment at a single WRRF for the entire District.
Decentralized Level 2 systems, while technically feasible, would be more land intensive, more
maintenance intensive (overall, compared to a centralized facility), and do not meet the water
quality protection goals of the design criteria (without allowance for nitrogen removal and dilution
in mixing zones) and as such, are not a desirable alternative for long-term treatment in the Sewer
Service Area. This alternative is eliminated from further evaluation.

SUPPLEMENTAL DECENTRALIZED TREATMENT
Supplemental decentralized treatment provides an alternative for limited areas where collection
to centralized treatment may not be cost effective. This could be more appropriate for the more
isolated southern parts of the Study Area, and not in the Sewer Service Area that is being
evaluated in this PER. A good example is Service Area 18, located in the southernmost portion
of the Canyon Study Area. Extending a centralized collection system to this location, beyond the
proposed Sewer Service Area, would cost an additional approximately $3 million to $5 million.
Although the nitrogen load is notable and the proximity to Gallatin River results in relatively direct
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loading (i.e. limited aquifer dilution and denitrification benefits), the cost to extend collection is
economically impractical. Conversely, a decentralized approach has the potential to substantially
mitigate existing loads (60 percent to 90 percent reduction) with capital costs in the $0.5 million
to $1 million range, depending on the treatment technology implemented and cost of collection
and/or conveyance infrastructure to consolidate treatment and disposal. While technically
feasible, serving remote areas outside of the Sewer Service Area is outside the scope of this
PER. However, this alternative should be considered in the future for providing service to remote
areas. This alternative is eliminated from further evaluation.

4.2.4 DISPOSAL COMPONENT SCREENING
The treated water (effluent) from either plant, for any centralized scenario, will need to be disposed
of, reused or otherwise discharged. To accommodate a varying reuse and disposal schedule,
some treated water storage capacity will be necessary. Effluent disposal and reuse are the most
difficult challenges in the Big Sky region, as there is no surface water discharge currently, and
significant resistance to its development and elevated nutrients in both surface and groundwater.
The following table summarizes the disposal component screening.
TABLE 4.2.4 DISPOSAL SCREENING SUMMARY
SCREENING
DISPOSAL METHOD
REASON FOR DISMISSAL
FINDINGS
Permitting Challenge, Anticipated Public Objection,
Surface Water Discharge
Dismissed
additional phosphorous treatment requirements
Evaporation Ponds
Dismissed
Technical Feasibly, Land Intensive
Further
Groundwater Infiltration
N/A
Evaluation
Snowmaking
Dismissed*
Insufficient Land Availability, unnecessary O&M
Insufficient Land Availability
Land Application
Dismissed*
Class V Shallow Injection
Well
Class I Deep Injection Well

Dismissed

Anticipated Public Objection

Dismissed

Technical Feasibility, Permitting Challenge

*Dismissed as primary disposal components. It is possible that these components could be incorporated with others as
supplemental disposal in the future.

SURFACE WATER DISCHARGE
Surface water disposal in Montana typically consists of a direct pipe discharge of treated effluent
to a stream or river. Many communities throughout Montana currently hold a surface water
discharge permit and rely on point discharge of treated effluent as a cost-effective means of
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disposal. However, tightening regulatory requirements are resulting in increased treatment costs
to maintain permit compliance, and obtaining a new surface water discharge permit is becoming
more challenging. Additionally, there is strong public resistance to surface water discharge in the
Upper Gallatin from many different interest groups and the public. This alternative is eliminated
from further evaluation.

EVAPORATION PONDS
Total retention ponds are essentially lagoon systems that eliminate effluent through evaporation
instead of discharge or land application. Solids are periodically removed and disposed of via land
application or at a solid waste facility. Since evaporation is the mechanism by which effluent is
removed, ponds with large surface areas are needed to store the wastewater. These types of
systems are best suited for climates that are warm and dry with a high evaporation rate. A total
retention pond would need to be located on private land. Given the area’s low evaporation rates,
especially through the winter, the required land area for the pond would be extensive.
Construction of large open reservoirs in the Sewer Service Area is not feasible. This alternative
is eliminated from further evaluation.

GROUNDWATER INFILTRATION
Groundwater disposal via infiltration involves piping the effluent from a wastewater treatment
facility to one or more recharge galleries or basins where treated wastewater can infiltrate to the
subsurface. Two different modes of groundwater infiltration are typically used. Groundwater
recharge galleries are underground structures while rapid infiltration beds are primarily above
ground.
Infiltration galleries are below grade features typically constructed in dedicated open space or
greenspace areas within a development. For standard residential or small community system
applications, these features are typically referred to as “drainfields”. There are several large
existing drainfields in the Sewer Service Area that could be utilized in lieu of constructing new
drainfields. Assuming Class-A1 reclaimed water effluent quality, the disposal capacity is expected
to be approximately three times greater than the existing design capacities associated with
standard septic or Level 2 effluent quality. The capacity of the subsurface to accept the planned
discharge rate would need to be evaluated further to determine if limiting layers exist and address
potential risks associated with groundwater “mounding” below the gallery.
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Rapid Infiltration Beds are above ground infiltration features that hold treated effluent in storage
cells intermittently. Effluent is cycled through the series of cells to allow adequate resting time
between doses to maintain long-term infiltrative capacity. In comparison to recharge galleries (e.g.
drainfields), recharge basins generally provide greater disposal capacity per land area required
and at lower capital cost. However, as above grade features, the land space is dedicated to
disposal only and is not available for greenspace utilization. Buck’s T-4 property has a 200,000
GDP capacity rapid infiltration basin that could potentially be repurposed for a centralized system
to reduce new construction and associated costs.
Regulatory requirements involved with groundwater discharge via infiltration include obtaining a
MPDES permit and meeting water quality standards presented in Circular DEQ-7 as well as
numerical non-degradation limits (ARM 17.30.715). Given the general project objective of
improving aquifer and Gallatin River water quality, permitting is expected to receive Montana DEQ
support and relatively high likelihood of obtaining necessary regulatory approvals. Additionally,
based on net-nutrient reduction goals, applications of DEQ’s nutrient trading policy could be
explored to support comprehensive watershed planning projects or regional needs. Lastly, in
comparison to surface water discharge, groundwater discharge has greater social acceptance
and provides additional post-treatment benefits of significant phosphorous removal and potential
for denitrification within the aquifer such that total nutrient load reaching the Gallatin River is
further reduced.
Regulatory and public acceptance would be about the same for either mode of groundwater
infiltration. Either or a combination of both modes could be used for this project. This alternative
is further evaluated in Alternatives Analysis.

SNOWMAKING
The snowmaking disposal option would require piping effluent to one or more snowmaking
machines at a location approved for snowmaking with treated wastewater. In Montana, Class A1 level of screening is required for snowmaking in areas with unrestricted access and Class A-1
or B-1 level of screening is required for snowmaking in areas with restricted access (DEQ, 2018).
Snowmaking in an unrestricted access location could only occur at night or when the area is
closed.
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The Montana DEQ is in the process of developing a statewide general permit, but the completion
date is unknown. In the meantime, an individual MPDES permit would be required and would
involve additional baseline water quality monitoring, snowmaking site evaluation, estimation of
natural attenuation, mixing zone definition, and evaluation of applicable water quality standards
(AE2S/Jacobs, 2018a).
Snowmaking can’t be done year-round, so significant space would be needed for storage in warm
seasons. Construction of large open reservoirs in the Sewer Service Area is not feasible.
Additionally, there is no current recreational need to motivate snowmaking in the canyon. This
would make finding land available for snowmaking infeasible at this time. While it is infeasible as
a sole solution, if land became available for it, snowmaking could be considered as a
supplemental disposal component in the future. Additional information on snowmaking can be
found in the Feasibility Study, Appendix A. This alternative is eliminated from further
evaluation.

LAND APPLICATION
The land application disposal option would use effluent from a centralized treatment plant as
landscape irrigation water. This is the main disposal method used by BSCWSD and similar
methods could be implemented in the Sewer Service Area. Three golf courses in Big Sky use
reclaimed wastewater for part of their irrigation needs. Infrastructure required would include a
return pipe from BSCWSD to the Sewer Service Area and a non-potable water distribution system
(purple pipe) to the areas to be irrigated. A benefit to land application is that nitrogen loads could
be reduced due to plant uptake and denitrification in the soils. It also reduces the demand on
groundwater in the area. The general rule for nitrogen application rates on lawn is one pound per
1,000 square feet. A risk to land application disposal is that nutrient loads may enter the stream
during late summer and fall months. The nutrient loads are expected to be significantly reduced
due to plant uptake and nitrification and if application rates are within agronomic rates as required,
there should be minimal or no contribution to groundwater from irrigation. Decomposing plant
matter releases nutrients back into the soil.
Land application can’t be done year-round, so significant space would be needed for storage in
cold seasons. Construction of large open reservoirs in the Sewer Service Area is not feasible.
While there are no golf courses in the Sewer Service Area, irrigation with reclaimed water could
hypothetically be applied to other landscaped areas. However, there is no current large open
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space in need of irrigation in the canyon and insufficient established domestic and commercial
landscaping to handle the expected loads. This would make finding land available for land
application infeasible at this time. Combining snowmaking and land application would reduce the
storage space needs but would still be limited by land availability for application. While it is
infeasible as a sole solution, if land became available for it, land application could be considered
as a supplemental disposal component in the future. Additional information on land application
can be found in the Feasibility Study, Appendix A. This alternative is eliminated from further
evaluation.

CLASS V SHALLOW INJECTION WELLS
Similar to infiltration galleries and basins, shallow injection wells generally dispose effluent into
the uppermost aquifer but represent a more concentrated load as the effluent is injected as a
pressurized point load with radial dispersion rather than broad vertical infiltrative application that
provides expanded mixing and dilution.
Class V wells are drilled into or above underground sources of drinking water and are therefore
much shallower than Class I wells. The previously completed PER for Canyon Area Wastewater
Treatment and Disposal (DOWL HKM, 2008) and the Wastewater System Master Plan Update
study (DOWL, 2015) both recommend only using this disposal alternative once an advanced
water treatment facility was constructed due to potential contamination of drinking water. The
2015 study estimated the cost of constructing and permitting five wells injecting to about 50 feet
below ground surface to be between $350,000 and $500,000. The five wells were assumed to be
able to inject a total of 288,000 gpd of wastewater effluent, although actual injection rates would
be dependent of site-specific conditions and additional study. Treated effluent disposal via shallow
injection well (Class V) results in similar nitrogen loading conditions to that of previously discussed
infiltrative methods. However, given the more concentrated nature of a ‘point load’ dispersing
radially in comparison to a broad TM5 – Disposal Alternatives Analysis Canyon Area Feasibility
Study Page 68 of 80 infiltrative load, aquifer nutrient abatement benefits of dilution, adsorption
and denitrification are likely reduced.
Public health is a concern due to the likely mixing of injected wastewater effluent and drinking
water in the aquifer. MCA 75-5-401 requires a permit for discharges into groundwater. Shallow
aquifers in the canyon area are generally high quality, Class I waters with conductivity less than
560 µS/cm. ARM 17.30.1006 requires that Class I groundwater quality be maintained for
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beneficial use with little or no treatment for public and private water supplies and that nondegradation policy (MCA 75-5-303) be met. Do to the anticipated negative public perception of
injecting treated wastewater in the shallow aquifer the provides the source of most area drinking
water, this alternative is eliminated from further evaluation.

CLASS I DEEP INJECTION WELLS
Class I wells are typically drilled thousands of feet below the lowermost underground source of
drinking water, which substantially eliminates drinking water risks and impacts to waterbodies but
is generally cost prohibitive. HydroSolutions prepared a technical memorandum in 2016
assessing the feasibility for a Class I injection well for the Quarry planned unit development (PUD)
located in the Canyon Area. According to this memorandum, the Madison Formation is known to
host at least 12 domestic wells in the Big Sky area so the injection well would have to be drilled
into a deeper formation. The formations below the Madison Formation are not likely to meet the
EPA siting requirements for either providing a confining layer or for permeability and porosity. One
potential formation is the Meagher Formation which would use the Park Formation above as a
confining layer, but it is unlikely that the Meagher Formation has high enough porosity. The drilling
depth to the middle of the Meagher Formation is estimated at 5,575 to 6,800 feet. Because of the
uncertainty of the suitability of the geologic formations, low likelihood of obtaining a permit from
EPA, and the high costs of construction and siting compliance of the well, HydroSolutions did not
recommend pursuing this option further (HydroSolutions, 2016). This alternative is eliminated
from further evaluation.

4.3 ALTERNATIVES ANALYSIS
The following alternatives are permutations of the system components that were considered viable after
the initial component screening in section 4.2.
The wastewater is primarily domestic strength waste as there are no significant industrial users
anticipated in the Canyon Area. Since no wastewater collection or analysis exists or can be obtained in
the Canyon Area at this time, the wastewater will be assumed to be medium strength municipal
wastewater (cBOD5 and TSS of 200 to 300 mg/L, TN of 45 mg/L, and TP of 6 mg/L). Big Sky area has
relatively high strength wastewater with respect to BOD, TSS and TP; however, TN values reflect typical
wastewater strength. A summary of influent flows and loads and effluent limits are shown in Table 4.3
below:
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Table 4.3 Anticipated Treatment Alternative Design Criteria below:

TABLE 4.3 ANTICIPATED TREATMENT ALTERNATIVE DESIGN CRITERIA
MAXIMUM
INFLUENT
ALTERN
MONTHLY FLOW
TREATMENT
BOD,
TSS,
TN,
TP,
ATIVE
AT BUILDOUT
MG/L
MG/L MG/L MG/L
(MMF), MGD
10
Alt.1
Canyon MBR 0.4
220
245
37
Alt.2

BSCWSD
WRRF

1.8 (Phase 1 +
Canyon)

300

315

45

Alt. 3

Canyon SBR

0.4

220

245

37

13
10

EFFLUENT
BOD,
MG/L

TSS,
MG/L

TN,
MG/L

< 10

< 10

<5

< 10

< 10

<5

< 10

< 10

<5

All three alternatives include the Canyon Area sewer detailed in the following section.

4.3.1 CANYON AREA COLLECTION SYSTEM
A completely new sanitary sewer collection system is required to collect the raw sewage
generated in the Canyon Area and convey it to treatment. Existing septic and community
treatment systems would be abandoned and properly de-commissioned after the project is
completed and operational. This would be completed when each existing system is connected to
the new system, as part of the connection requirements, under a separate contract. The Canyon
Area generally slopes downward from south to north, so most of the collection system would be
a gravity system.
The collection system south of the Hwy 64 intersection will all be gravity sewer lines. Based on
the peak hour design flows, a system of 8-inch, 10-inch and 12-inch diameter pipes will be
adequate to convey wastewater flows without surcharging the collection system. The main,
gravity-only sewer collection system would primarily parallel US 191, from Beaver Creek Road
(just south of Lone Peak High School) to Lone Mountain Road (Hwy 64). A small sewer collection
system would be extended approximately 0.2 miles north of Hwy 64, and this area would require
a lift station just north of the West Fork of the Gallatin River, near the Bighorn Center, to convey
wastewater from this area under the West Fork to a Canyon Area WRRF or a lift station conveying
wastewater to the Big Sky WRRF.
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191 to just two. These areas will be more densely populated and located along the eastern lower
portion of the gravity collection system from about Running Iron Rd to the Exxon gas station, and
the area to the north of the Hwy 64 / US 191 intersection.
Based on a preliminary hydraulic model of the Canyon Area main collection system, sewering the
Canyon Area will require approximately 22,600 feet of pipe (5,500 ft. of 12-inch, 3,900 ft. of 10inch, 13,000 ft. of 8-inch, and 200 ft. of 4-inch forcemain under the West Fork). Smaller pipe
connecting residences and businesses (laterals) would be the responsibility of the landowner.
Depiction of the collection backbone is presented in Figure 4.3.1A.
The first phase of the Canyon Area sewer is anticipated to collect 17,000 gpd as shown in Figure
4.1.3B. The second phase is anticipated to collect 177,100 gpd as shown in Figure 4.1.3C.
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FIGURE 4.3.1A – CANYON AREA SEWER AT BUILDOUT
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FIGURE 4.3.1B – PHASE 1 GRAVITY SEWER SYSTEM
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FIGURE 4.3.1C – PHASE 2 GRAVITY SEWER SYSTEM
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LATERAL COLLECTION SYSTEM
In addition to the main collection system described above, a series of smaller diameter (generally
8-inch, SDR 26 PVC) gravity sewers will be required to collect the sewage from each user area
(neighborhood or development) and convey it to the main collection system. There are three
different conditions that exist along the main collection system route:
1. Locations/entities that already have in-place public wastewater systems: These locations
include Lazy J (Level 2 treatment system with two drainfield(s)), Buck’s T-4 (lagoon
system with land application effluent disposal) and Ramshorn View Estates (three Level
2 treatment systems (recirculating sand filters) with associated drainfields. The lateral
collection systems for each of these locations will consist of one or more connections to
the existing collection systems and piping to the main collection system. The total pipe
length for these connections is about 3,500 ft of 8” diameter pipe that is included in this
project scope, but the actual connection is the responsibility of the property owner.
2. Existing residences and commercial development that are immediately adjacent to the
main collection line: For those buildings that are not connected to an existing common
public system, a service connection has been included in the conceptual design. This
service connection is anticipated to consist of a tee in the main collection line and a short
section of 6-inch diameter service line to the edge of the residence or commercial
development easement or right-of-way. Each individual property owner will be responsible
for making the connection from their existing system to the main collection system. All the
work related to condition 2 is assumed to be completed by the property owner(s) and is
not included in this project scope.
3. Land areas where there is no current development: The configuration of a collection
system in these areas is very dependent on the ultimate layout of the streets within the
development. Due to the high degree of uncertainty regarding the street configuration in
undeveloped areas, this analysis does not include any provisions for a collection system
in these undeveloped areas. The main collection system along US 191 will be designed
large enough to accommodate the anticipated flows from these areas. The connection to
this main system will be made either at manholes installed as part of the main collection
system or at new manholes installed over the main collection system. All costs for this
condition will be completed by property owner(s) and are not included herein.
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The overall Canyon Area Sewer system piping for cost purposes is shown in Table 4.3.1.
TABLE 4.3.1 CANYON AREA SEWER SYSTEM PIPING SUMMARY

DESCRIPTION

Collection System

LENGTH, FT

Lateral Connections

5,500
3,900
13,000
200
3,500

PIPE DIAMETER, IN
12
10
8
4
8

KEY COLLECTION SYSTEM REQUIREMENTS
In general, the Canyon Area is well-suited for construction of a wastewater collection system. The
soils in the area are primarily loam and cobbly loam (Preliminary Engineering Report for Canyon
Area Wastewater Treatment and Disposal, Dowl HKM, 2008) and are well suited for trenching
and requiring minimal or no imported backfill.
Frost depth in the Big Sky Canyon Area is approximately 6 feet deep. Sewer pipe in the Big Sky
Water and Sewer District’s collection system may be buried as shallow as 5 feet, but insulation
board is required in areas with 5 feet depth burial. Similar standards will be used for the main
collection system in this project.
The Canyon Area steadily slopes downward from south to north. The slope is generally about
0.75 percent, or 0.75 feet per 100 ft, more than sufficient to enable gravity flow of wastewater
northward to the intersection of Hwy 64 / US 191 (for comparison, 0.4 ft per 100 ft is the minimum
recommended slope for gravity sewer pipe in the size range considered for the Canyon Area).
There is one short (approximate 1,000 ft) stretch of terrain that slopes upward to the north along
the US 191 corridor, starting at about Straight Iron Rd. This short “hump” in the alignment will
require deeper trenching but is not substantial enough to require a lift station.
The material for the gravity collection system would be PVC pipe, a material that is
commonly used for this application. Thicker-walled SDR 26 PVC is recommended (rather than
the more common SDR 35 PVC) because SDR 26 PVC is less susceptible to damage and failure
due to the presence of rocks in the backfill, which is likely in the Canyon Area soils. The short
section of force main north of Hwy 64 is anticipated to be DR 25 PVC pressure pipe, with the
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exception of the crossing under West Fork that will be seamless HDPE pipe in a casing, to provide
more protection against any leakage.
Roadway crossings are anticipated to generally be constructed by boring under the
roadway. Where multiple access points are available, standard open trench techniques are
anticipated. Most of the borings will be uncased, except for highway crossings which will have a
casing pipe. For uncased borings, the pipe material will be restrained-joint water class pressure
pipe to maintain pipe integrity. For cased borings, the casing is anticipated to be solid-wall HDPE
pipe, and the carrier pipe will be standard PVC gravity pipe. Manholes are generally anticipated
on each side of the cased borings and on at least one side of uncased borings. Approximately 90
manholes will be installed with spacing every 300-ft to comply with DEQ-2 limits of maximum
spacing of manholes of 400-ft.
Traffic control for this project will mostly consist of slower speed zones since the
construction will generally parallel US 191. Most of the driveway and roadway crossings will be
constructed using boring techniques, so traffic control will also be limited in these areas. In a few
locations where there are multiple access locations, the sewer line will be installed using open
trench methods so these locations will have a closed roadway for a short time.

SMALL NORTH LIFT STATION
A small lift station located north of the confluence of the West Fork of the Gallatin River with the
mainstem of the Gallatin River will be necessary to provide service to the developments north of
Highway 64. The average day flow for the area served by the north lift station is approximately
7,500 gpd. The minimum sewer pipe size is 4-inches, more than adequate to convey the flow but
smaller diameter pipe is not utilized for wastewater. The minimum pump flow rate will be
approximately 80 gpm to maintain a minimum pipe velocity of 2-ft/sec. The TDH to get under the
river to the main lift station at the intersection of 191 and 64 at 80 gpm will be approximately 20ft. The north lift station will consist of at least two submersible pumps in a wet pit configuration,
with a small structure over the manhole. Odor control will be needed. A typical submersible lift
station of this design is shown in Figure 4.3.1D. The portion of forcemain and lift station of the
Canyon Area sewer are shown in Figure 4.3.1D.
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FIGURE 4.3.1D – TYPICAL SUBMERSIBLE PUMP LIFT STATION
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FIGURE 4.3.1D – CANYON AREA SEWER FORCE MAIN AND NORTH LIFT STATION
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4.3.2 CANYON AREA COLLECTION SYSTEM COSTS
Table 4.3.2 provides a summary of the opinion of probable “total project” cost for a collection
system for each service area. Total project costs are defined as the sum of planning, engineering,
construction and construction administration.
The conceptual opinion of probable project cost was developed based upon previous project data,
project specific equipment quotes, and RS Means cost estimating manuals. This cost opinion
represents a Class 4 Estimate based upon the definitions of the Association for Advancement of
Cost Engineering (AACE) International. This level of cost opinion is appropriate for planning level
evaluations made with incomplete information. The cost opinion at this level of engineering is
considered to have an accuracy range of +50/-30 percent. Actual costs will not be determined
until a public bidding process has been completed.

Cost estimation assumptions include:
•

$15/inch diameter/linear foot piping cost

•

Additional $20/linear foot piping cost for deep sewer (depths greater than 10 ft)

•

Ninety manholes

•

20% Construction contingency

•

18% Engineering and Construction Administration

•

5% Geotechnical

TABLE 4.3.2A COLLECTION SYSTEM, OPINION OF PROBABLE PROJECT COST
EOPCC, Million$
(Class IV AACE)

SEWER COLLECTION PROJECT COMPONENT
Total Canyon Area Collection System Cost

$9.3

All costs are in 2021 dollars. Escalation should be applied to the year of construction, but the
schedule is unknown at this time.

OPINION OF PROBABLE OPERATION, MAINTENANCE AND REPLACEMENT
(OM&R) COST
Sewer collection systems require regular operation and maintenance activities, including:
Operations Labor
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•

Inspection

•

Periodic cleaning/jetting of pipes and manholes

•

Repairs to breaks or leaks

•

Pumping electricity costs

•

Vehicle purchase and usage/fuel/maintenance

Costs of sewer collection system operations and maintenance vary widely from system to system
due to differences in topography (elevation determines pumping requirements), the utility culture
and level of care, the owner’s accounting for (or not accounting for) infrastructure
replacement/depreciation costs, and the infrastructure’s age (rate of failure and corresponding
repair work).
The Canyon Area collection system would be brand new, so initial and early year repair costs
should be correspondingly low. However, the Canyon Area sewer collection system would also
be relatively small, and there are significant economies of scale in operating and maintaining
wastewater infrastructure so O&M costs will be significantly higher for smaller systems than larger
systems on a unit cost basis.
Most O&M estimates available in collection system research literature are “rule-of-thumb” level.
An often-cited estimate for sewer collection systems is $1 per linear foot of sewer per year, but
this value is not appropriate for very small collection systems like the Canyon Area would have,
as it underestimates the high unit cost for small systems. For example, the 24,900 linear feet (LF)
and $1/LF rule of thumb would result in a $24,900 annual O&M estimate, which would only fund
about a quarter of a full-time employee (FTE) to operate the system. The Canyon Area District
would need to fund at least a ½ time FTE, and likely one FTE unless an operator could be
shared/split with another system.
The nearby Big Sky County Water and Sewer District operates and maintains approximately 15
miles (79,000 linear feet) of sewer collection pipelines. The District’s annual budget for O&M of
the gravity-only (no lift stations) system is approximately $165,000 which equates to $2.09/linear
foot and includes one full-time operator dedicated to sewer collection work. The difference
between the $2.09/LF value for the Big Sky District and the $1/LF rule-of-thumb is the significant
economy of scale present in wastewater infrastructure construction and operation, which is lacked
in these small systems.
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Based on the above discussion, the cost of operating and maintaining a sewer collection system
in the Canyon Area will use $1/ft rule-of-thumb for the total linear footage, but add the cost of one
full-time employee with benefits ($100,000). The resulting estimate is $125,000. This would
enable the District to employ one FTE for operating and maintaining the collection system, and
have the necessary funds for periodic cleaning, inspection, as-needed repairs, and other
maintenance activities.
The $125,000 value does not include infrastructure replacement, or “depreciation”, costs.
Accounting for depreciation costs for infrastructure funding is correct and prudent, but not always
practiced by all water/wastewater utilities. When depreciation/replacement costs are included, the
total operational costs are referred to as Operations, Maintenance and Replacement (OM&R). A
commonly used depreciation cost for sewer collection systems is the value of the infrastructure
divided by 50 years of overall average usable life (or 2% of the system’s value), so that a utility
funds full replacement of the infrastructure over 50 years. 2% of the $9.3M value of the Canyon
Area sewer collection system is $186,000, bringing the total OM&R cost estimate for the Canyon
Area Sewer Collection to $311,000.
TABLE 4.3.2B CANYON AREA SEWER COLLECTION SYSTEM, OPINION OF PROBABLE
ANNUAL OM&R COST
EOPCC, MILLION$
OM&R COMPONENT
(CLASS IV AACE)
Annual Sewer Collection System Operation and Maintenance
$125,000
Annual Depreciation/Replacement Budget (2% of Total Project Cost)
Total Collection System OM&R Cost

$186,000
$311,000

The capital and OM&R costs described above and summarized in Tables 1 and 2, respectively,
would be for a Canyon Area specific collection system. If raw wastewater is treated in a Canyon
Area specific WRRF (Alternative Nos. 1 and 3) the collection system would be the extent of the
collection/conveyance costs for the project. If the wastewater were collected and conveyed to the
Big Sky WRRF (Alternative 2), additional capital and OM&R costs would be incurred to pump the
wastewater from the Canyon Area (intersection of 64 and 191) to the Big Sky WRRF through a
forcemain. The conceptual design of this infrastructure is discussed in the Alternative 2 section.
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4.4 ALTERNATIVE 1 - CANYON AREA MBR WRRF WITH
MOSTLY GRAVITY COLLECTION AND GROUNDWATER
DISPOSAL
DESCRIPTION
With this alternative a new Canyon Area membrane bioreactor (MBR) Water Resource Recovery Facility
(WRRF) would be constructed southwest of the intersection of Lone Mountain Road (Hwy 64) and US
190. This facility would be owned and operated by a Canyon Area Sewer District.
The facility would be best located as near as feasible to the intersection of Highway 64 and US 191; but
there is little land area available in this area so for planning purposes, it is assumed that the WRRF would
be located near the northeast portion of the Quarry development. A 2-acre site encompasses treatment
facilities and vehicle access with traffic flow around the facility.
The facility would have a headworks with 2-mm fine screens and grit removal, MBR based secondary
treatment with biological nutrient removal, UV disinfection, and solids handling equipment and facilities.
The equipment would be located indoors with odor control, and the facility architecture would match the
surrounding development.
The WRRF would be sized to treat the estimated 305,000 gallons per day average day flow of wastewater
generated at Canyon Area build-out, but implementation could be phased to prevent over-sizing in the
WRRF in early years and cost prohibitive scaling.
WRRFs have issues when operated at substantially less than their rated flow capacity is received for
extended periods of time. The Phase 1 and Phase 2 service areas have estimated average annual flow
rates of 17,700 gpd and 77,000 gpd, respectively. Facility planning will accommodate 305,000 gpd of
future average flow but initially two smaller skidded MBR packaged treatment systems will be installed to
treat the lower flows. Once flows and loads increase due to Canyon Area District development and
growth, larger scale MBR equipment could be installed in concrete tanks and the initial MBR skids could
be repurposed to provide aerobic digestion of biosolids generated from the full-scale WRRF.
A ‘purple-pipe’ reuse main will convey treated wastewater to disposal locations. This main is
recommended to be installed parallel to the collection main down to Ramshorn Subdivision to facilitate
use of existing drainfields. Existing drainfields at Lazy J and Ramshorn have an estimated combined
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capacity of 165,000 gpd based on review of available design drawings and subsurface information.
Supplemental disposal capacity of approximately 170,000 GPD is assumed to be located on the Quarry
PUD parcel to account for potential additional district capacity. Disposal capacity estimates assume Class
A-1 reclaimed water, which facilitates increased drainfield loading rates in comparison to standard septic
or Level 2 effluent and reduces the necessary size of drainfields (or maximizes the disposal capacity of
existing drainfields). The capacity of the subsurface to accept the planned discharge rate would need to
be evaluated further to determine if limiting layers exist and address potential risks associated with
groundwater “mounding” below the gallery. Lastly, the purple-pipe main also provides opportunity for
future irrigation or additional disposal methods (e.g. snowmaking) and implementation of water
conservation measures.

4.4.1 TREATMENT PROCESS DESCRIPTION
A process flow diagram of an MBR treatment facility needed to remove TN to less than 5 mg/L is
presented below.

FIGURE 4.4.1A: ALTERNATIVE 1 – MEMBRANE BIOREACTOR PROCESS DIAGRAM

Influent wastewater would flows through the headworks for pretreatment and then flow by gravity
to the biological treatment process prior to entering the membrane facility. Influent wastewater
would be screened using 2-mm fine screens that remove small items that could damage the
membranes as well as fibrous materials, and then de-gritted using a vortex grit removal system.
The screened, de-gritted wastewater would then flow by gravity to the MBR secondary treatment
process.
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Oxygen is supplied to the aerobic tanks of the biological process tanks using blowers and a fine
bubble diffuser aeration system. Anaerobic and anoxic zones would be included in the design to
provide biological nutrient removal in support of either the groundwater discharge or for Class A1 reuse compliance. Mixing systems in the anerobic and anoxic zones keep solids in suspension
while maintaining oxygen deficient conditions. The activated sludge (mixed liquor) will enter the
membrane tanks after the biological process tanks, where the biomass will be separated from the
treated effluent via membrane filtration. Permeate will be stored onsite temporarily prior to
pumping to reuse and groundwater discharge sites.
There are multiple MBR system suppliers capable of providing good quality MBR equipment, with
minor variations in design (e.g., membrane material, pore size, cleaning regimes, module size,
and configurations). The most common design approach is to submerge the membranes in
cassettes and rack configurations, in a basin (membrane tank) of mixed liquor and draw filtrate
through the membranes, concentrating the mixed liquor in the membrane tanks. This leads to
rapid buildup of mixed liquor suspended solids (MLSS) in the membrane tank, so MBRs utilize
high return activated sludge (RAS) flows to maintain approximately equivalent MLSS
concentrations across all tanks.
In a submerged membrane configuration, mixed liquor flows through process basins (anaerobic,
aerobic, and anoxic environments to facilitate nutrient removal processes) and then enters the
membrane tanks. Permeate pumps draw permeate through the ultrafiltration membranes, which
typically have nominal pore sizes between 0.04 and 0.05 µm. MLSS are retained on the
membrane surface, reducing the effective pore size of the filtration process. As the filtration
pathways become smaller and smaller, the transmembrane pressure (TMP) required to pull filtrate
through the layer of solids and the membrane increases.
Air scour (release of bubbles from underneath the membrane cassettes) is used to disrupt the
layer of mixed liquor solids adhering to the membranes and to keep the mixed liquor suspended
solids well-mixed throughout the membrane modules to maintain a uniform solids concentration.
Mixed liquor from the membrane tanks is recirculated to the front of the process tanks, at two- to
four times the amount of influent wastewater coming into the treatment plant.
A schematic of a submerged typical hollow fiber membrane is shown in Figure 4.4.1B. Figure
4.4.1C shows a high-level rendering of a representative configuration of an MBR installment.
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Figure 4.4.1D shows a rendering of a 1 mgd MBR facility currently under construction for the
community of Sturgis, South Dakota.

FIGURE 4.4.1B: MEMBRANE BIOREACTOR FLOW SCHEMATIC AND PHOTO OF A MEMBRANE
CASSETTE
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FIGURE 4.4.1C: SCHEMATIC MBR CONFIGURATION (SOURCE: SUEZ)
MBR RAS can have as much as 4 mg/L of dissolved oxygen content from the air scour operation.
This dissolved oxygen will need to be utilized by aerobic bacteria before anaerobic and anoxic
zones can be utilized to facilitate phosphorus and nitrogen removal, respectively.
Intermittent sludge wasting controls the MLSS concentration in the treatment train. Waste
activated sludge (WAS) will be pumped to an equalization tank for subsequent aerobic digestion
and composting. In the very early years, it is possible that the MBRs could be operated with long
retention times, pumped to equalization, and then disposed of utilizing septage hauling to Gallatin
Valley waste sites, but the long-term cost evaluation will assume an onsite aerobic solids digestion
process.
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FIGURE 4.4.1D: 1.0 MGD RENDERING (STURGIS, SD)
MBR manufacturers typically offer full automation and controls systems to operate and monitor
system performance. Proprietary programmable logic controllers (PLCs) and programming
language is provided to monitor key system parameters and control membrane operations,
including permeate pumps, air scour blowers, and the sequences within maintenance and
recovery clean cycles. A plant-wide SCADA system will be provided that will monitor and control
other processes at the facility and communicate with the MBR control panel.

4.4.2 MAINTENANCE
All the wastewater treatment equipment will be maintained as recommended by the
manufacturers. The frequencies for maintenance will be based on actual operating conditions
experienced, but the operator should never omit any maintenance operations or change
frequency of maintenance required to comply with warranty requirements. The operator will refer
to the equipment manuals for responses to common operating problems and for detailed
maintenance procedures. A maintenance schedule and record will be developed and used to
record maintenance based on the recommendations in the equipment manuals, and operator
experience. General good housekeeping tasks will be routinely performed.
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Membrane preventative maintenance typically includes short (1 to 3 hour) frequent (weekly)
automated chemically enhanced backpulses that temporarily reverse flow through the
membranes while dosing cleaning chemicals (sodium hypochlorite and citric acid are most often
used) at low concentrations. The cleaning cycles are directly impacted by the hardness of the
water and potential issues with the accumulation of scale. Softer water typically reduces the citric
acid requirements. The goal of these maintenance cleans is to reduce scale using citric acid and
biological fouling using sodium hypochlorite.
Periodically (two to eight times annually depending on wastewater quality, flux rates through the
membranes and operator time), a more robust cleaning cycle is necessary to reverse longer-term
fouling. These cleans are often referred to as recovery cleans and can last from eight to 24 hours
in duration.
There will not be 305,000 gpd of average annual wastewater generation in the Canyon Area until
full build-out of the area, which could be decades. Treating very low flows and loads can be a
challenge if a facility is sized for build-out flows and loads from startup. Therefore, a Canyon Area
WRRF would be setup to accommodate 305,000 gpd of average flow but could initially be started
with two packaged MBR treatment systems (packaged systems are pre-assembled onto skids
that are shipped as one complete unit). Once flows and loads increase due to Canyon Area
District development and growth, larger MBR equipment could be installed in concrete tanks and
these initial skids could be re-tasked to provide aerobic digestion of biosolids generated from the
full-scale WRRF.

4.4.3 DESIGN CRITERIA
The Canyon Area WRRF is designed to produce an effluent compliant with Montana DEQ Class
A-1 standards (detailed in later sections) for reuse, so that the water could be reused without
restriction in the Canyon Area and be exempt from groundwater discharge permit requirements
per ARM 17.30.1022. The facility would be rated for an average annual daily flow of 305,000 gpd.
The resulting effluent design criteria are summarized in Table 4.4.3, below.
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TABLE 4.4.3 CANYON AREA WRRF EFFLUENT DISCHARGE CRITERIA
EFFLUENT CRITERION
LIMIT/STANDARD
Future Average Flow, gpd
305,000
cBOD5, mg/L
10
TSS, mg/L
10
Total Nitrogen, mg/L
5
Ammonia-Nitrogen, mg/La
1
Total Coliform (CFU/100 mL)
Average of Last 7 days of Sampling
2.2
Maximum Single Sample
23
pH
6.0 - 9.0
Not a permit limit, but a practical effluent limit necessary to meet a TN limit of 5 mg/L

a

4.4.4 KEY CONSIDERATIONS
The following factors were used for evaluating and sizing treatment facilities for the Canyon Area
WRRF:
•

Pumping and conveyance systems are sized to accommodate projected peak
instantaneous flow rates (including internal recycle flows and firm pumping capacity) so
that no overflows occur.

•

Screening and grit removal are sized to accommodate projected peak flows and
manufacturer requirements for maximum allowable screen slot openings.

•

Aeration equipment capacities are sized to meet the maximum aeration demand with the
largest aeration unit or treatment train out of service, so that all oxygen demand present
in the wastewater is satisfied prior to discharge.

•

Aeration tank volumes are based on target mixed liquor suspended solids (MLSS)
concentrations in the reactors (5,000 to 10,000 mg/L for Membrane Bioreactors, 2,000 to
4,500 mg/L for activated sludge systems, including Sequencing Batch Reactors).

•

Minimum wastewater temperature was assumed as 10 deg C, and the minimum SRT for
nitrification was assumed to be 12 days.

•

These maximum MLSS values must be maintained under maximum month loading
conditions.

•

Filtration rates, whether membrane (MBR), media (sand and anthracite) or cloth, are sized
on peak areal loading rates under peak day flow or maximum month flow with one unit out
of service.

•

UV disinfection design is based on peak day flow, achieving less than 2.2 MPN/100 mL of
viable total coliform, and a UV transmittance (water clarity) appropriate for the upstream
filtration technology:
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•

o

MBR Filtrate Transmissivity: 75%

o

SBR-Cloth Filtration Transmissivity: 50%

WAS Holding was based upon waste activated sludge concentration of 10,000 mg/L for
MBR, and 3,500 mg/L for SBR.

•

Aerobic Digestion is sized for 30 days of Solids Retention Time (SRT) at 15 deg C.
Digested biosolids would be compliant with Class B biosolids.

•

In-vessel composting would be utilized (similar to the Big Sky WRRF), to achieve Class A
Biosolids to facilitate disposal of biosolids. The only other viable alternative would be
landfilling or land-applying Class B biosolids from aerobic digestion, but this would require
disposal in the Gallatin Valley, and the costs and risks of hauling biosolids down US 191
eliminated this alternative from further consideration.

•

Odor control systems are sized based upon anticipated air exchange requirements for
various spaces (driven by National Fire Protection Association (NFPA) 820) and
associated airflow volumes.

4.4.5 TREATMENT PROCESS DESIGN PARAMETERS
The process flow diagram as simulated in Biowin and used to develop preliminary design
parameters is shown in the figure below.

FIGURE 4.4.5 PROCESS FLOW DIAGRAM IN BIOWIN
The table below summarizes the design criteria for the treatment process of Alternative 1 and
predicted effluent quality at maximum month design conditions for buildout.
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TABLE 4.4.5 DESIGN CRITERIA FOR TREATMENT PROCESS OF ALT 1
DESCRIPTION
VALUE
INFORMATION
Coarse Screens
6-mm slots
bar screens
65% removal of particles smaller
Grit
Vortex
than 210 microns
Influent Equalization Volume
0.12 million gallons (MG)
Submersible mixer
Anaerobic Zone Volume
0.05 MG
Submersible mixer
Pre-Anoxic Zone Volume
0.05 MG
Submersible mixer
Fine bubble diffuser and positive
Aerobic Zone Volume
0.20 MG
displace blower aeration system
Aeration Demand
1,000 scfm
Carbon Addition
15 gal/d
Methanol chemical feed and storage
Post-Anoxic Zone Volume
0.05 MG
Submersible mixer
Process Basin MLSS
5,100 mg/L
Chemical Phosphorus Removal
30 gpd
Alum chemical feed and storage
Ultrafiltration hollow fiber or hybrid
Membrane Tank Volume
0.03 MG
(hollow fiber / flat sheet)
membranes
Membrane Tank MLSS
6,300 mg/L
Coarse bubble diffuser and positive
Aerobic Digester Volume
0.12 MG
displacement blower aeration
system
Ammonia
0.91 mg/L
Meets or exceeds effluent limit
TN

4.47 mg/L

Meets or exceeds effluent limit

TP
TSS
BOD

0.19 mg/L
< 1 mg/L (ND)
1.26 mg/L

Meets or exceeds effluent limit
Meets or exceeds effluent limit
Meets or exceeds effluent limit

There will be a minimum of two parallel biological process treatment trains for redundancy and
operational flexibility. Each train will have a dedicated anaerobic, pre-anoxic, aerobic, and postanoxic zone. The membrane tanks will have a common inlet channel with combined flow from the
biological process trains and a common outlet channel to pump RAS back to the influent of the
biological process trains.

TREATED WATER DISPOSAL/REUSE INFRASTRUCTURE
If the Canyon Area decides to construct its own WRRF, then treated water/effluent from the plant
will need to be stored and then pumped (assuming the WRRF is located in the northern, lower
elevation portion of the Canyon Area District) to reuse and/or disposal sites distributed throughout
the Canyon Area. The reuse and disposal sites will have varying capacity/demand, both
seasonally and daily, so the pump station pumping the treated water will need to have
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programming enabling it to delivery treated water in a manner that enables timely operation of the
reuse and disposal endpoints without overflowing due to treated water production exceeding
pumping rate.
To accommodate a varying reuse and disposal schedule with treated water that will be generated
at rates depending on user water use, some treated water storage capacity will be necessary.
However, construction of large open reservoirs in the northern Canyon Area is not feasible.
Therefore, a buried concrete storage wetwell will be assumed, and potentially this tank could be
incorporated into the design of a Canyon Area WRRF (e.g., it could serve as the foundation for
the WRRF structure. For planning and costing purposes, a 360,000-gallon reservoir will be
considered. An 8 ft minimum operating depth in a sub-grade wetwell would provide this volume,
providing over 24 hours of storage at average annual Canyon Area build-out flow, and significantly
more in the early development of the Canyon Area. Alternatively, if a WRRF site is identified with
enough area to accommodate, a below grade pre-stressed concrete tank could be installed.
360,000 gallons of treated water storage would provide some operational flexibility in
accommodating reuse and disposal delivery scheduling, as well as some storage time if the reuse
and disposal distribution network needed to be offline for a short period (e.g., for a new connection
to be made, or for a pipe break to be repaired).
The reuse and disposal pumps could be vertical turbine pumps so that the motors would be above
the slab of the WRRF. Three pumps would be provided for full redundancy and flow capacity
coverage.
The pumps would be connected to a 12-inch diameter discharge header, which would reduce
down to 10-inch outside the building and then to 8-inch on its alignment south and up through the
Canyon. As the pipeline approaches the southern end of the Canyon it could probably be reduced
to 6-inch diameter as capacity requirements decrease. This would require a detailed reuse and
disposal siting study that is beyond the scope of this PER.
Assuming a location of the WRRF south of the Quarry Area, and a terminus of the backbone of
the reuse and disposal distribution network near Lone Peak High School, the total needed length
for the reuse pipeline would be approximately 11,600 feet. The right-of-way acquisition and
trenching should be reasonable as the pipe is pressurized, making routing decisions easier than
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for gravity systems. The pipe material would likely be ductile iron. The estimated installed cost of
this pipeline is $130/linear foot (for the backbone forcemain only). With planning, design and
construction administration the total project cost is estimated at $3.2M.
The pump station would have to provide pressure to overcome approximately 100 feet of elevation
gain from the northern Canyon WRRF location to the Lone Peak High School area, and potentially
pressure to drive irrigation headers at the high school (unless an irrigation booster station were
provided at the high school). Including an allowance for dynamic (friction losses), the pump station
may need to provide as much as 90 pounds per square inch (psi) of pressure to convey reuse or
disposal water to the high school. Each pump would likely be approximately 30 horsepower.

MAPS
Figure 4.4.5A provides a conceptual WRRF site plan. Figure 4.4.5B provides an overview of
required infrastructure, conceptual siting of subsurface disposal galleries and future surface water
recharge basins. A ‘purple-pipe’ main will convey treated wastewater to disposal locations. This
main is recommended to be installed parallel to the collection main down to Ramshorn
Subdivision to facilitate use of existing drainfields. Existing drainfields at Lazy J and Ramshorn
have an estimated combined capacity of 165,000 gpd based on review of available design
drawings and subsurface information. Supplemental disposal capacity of approximately 170,000
gpd is depicted within the Quarry PUD parcel to account for potential near-term infrastructure and
additional district capacity needs if initial district formation is limited in extent.
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FIGURE 4.4.5A: ALTERNATIVE 1, WRRF CONCEPTUAL SITE PLAN
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FIGURE 4.4.5B: ALTERNATIVE 1 SCHEMATIC LAYOUT (11X17 INSERT, NEXT PAGE)
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The classified areas including the Headworks, Digested Sludge Transfer Pumps, RAS / WAS
Pumps and Dewatering equipment will be in one building to optimize HVAC for NFPA
requirements and reduce the overall facility footprint.

4.4.6 ENVIRONMENTAL IMPACTS
The installation of the Canyon MBR WRRF would have some moderately detrimental
environmental impacts during construction, with substantial excavation, dust, noise, and traffic.
These are inherent with any significant construction project and would be controlled to the extent
possible.
Alternative 1 has a smaller footprint than Alternative 3. The project itself would have a net overall
positive impact on the environment, with improved treatment of what is currently septage and
drainfield effluent, and production of a higher quality effluent that is more suitable for discharge to
the environment. Membranes also improve transmittance and reduce the energy demand of the
UV disinfection system compared to disk filters in Alternative 3.

4.4.7 LAND REQUIREMENTS
The facility would be best located as near as feasible to the intersection of Highway 64 and US
191, but for planning purposes is located near the northeast portion of the Quarry development.
For planning purposes, a 2-acre site will be assumed to encompass treatment facilities and
vehicle access with traffic flow around the facility.

4.4.8 POTENTIAL CONSTRUCTION PROBLEMS
For all three of these alternatives, high groundwater, especially east of Highway 191, may be
encountered during construction of parts of the collection system and deeper structures.
Groundwater pumping may be necessary at times. Insulation may be required for areas where
pipes can not be buried below the frost line. Construction of the collection system will also require
boring under Highway 191 in at least one location and boring under numerous local roadways
and access roads on the west side of Highway 191. These borings could be challenging. The
soils in this area have the potential to include large rocks which can deflect or stop the boring
process. Geotechnical exploration at the location of each boring pit is recommended.
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Obtaining the necessary right-of-way for the collection system may also be challenging. It is
anticipated that most of the collection system will be constructed within the Montana Department
of Transportation (DOT) right-of-way, but some construction easements may be necessary. With
most of the construction within the DOT right-of-way, traffic control for the construction will require
careful design consideration. The short construction season in this area is also the high-traffic
season so encroachments on Highway 191 should be avoided.

4.4.9 SUSTAINABILITY CONSIDERATION
WATER AND ENERGY EFFICIENCY
Site conditions (i.e., groundwater level, bedrock, ground conditions) permitting, design of the
WRRF hydraulics to minimize onsite pumping and selecting equipment technologies that are
energy efficient aid in offsetting the energy demand of the WRRF.

GREEN INFRASTRUCTURE - STORMWATER
Impervious area will increase with this alternative, primarily with construction of a new WRRF
building and associated parking, facilities, and landscaping. Green stormwater design will be
considered in the design or these facilities to minimize negative impacts through stormwater
quality and quantity.

4.4.10 COST ESTIMATE
The conceptual opinion of probable cost was developed based on preliminary equipment cost
proposals, previous project data, engineering judgement and RS Means cost estimating manuals.
This cost opinion represents a Class 4 Estimate based on the definitions of the Association for
Advancement of Cost Engineering (AACE) International. This level of cost opinion is appropriate
for planning level evaluations made with incomplete information. The cost opinion at this level of
engineering is considered to have an accuracy range of +50/-30 percent including a 20-percent
construction contingency. Actual costs can not be determined until a bidding process has been
completed.
The costs shown below account for Big Sky area construction inflation; labor inflation; recent
Covid-driven inflation; and projected inflation due to stimulus-driven increases in water and
wastewater infrastructure projects. Cost assumptions include a concrete unit price of $1,800 per
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cubic yard; building costs of $350 per square foot; and an equipment cost factor of 1.4 including
20% contractor profit, 15% installation cost, and 5% tax.
Canyon OM&R costs are discussed previously in this section and summarized in Table 4.4.11A.

4.4.11 ENGINEER’S OPINION OF PROBABLE COSTS
TABLE 4.4.11A - COLLECTION SYSTEM, OPINION OF PROBABLE PROJECT COST
EOPCC, Million$
SEWER COLLECTION PROJECT COMPONENT
(Class IV AACE)
Total Canyon Area Collection System Cost
$9.3

TREATMENT
The MBR WRRF EOPOCC is shown the table below.
TABLE 4.4.11B - ALTERNATIVE 1 CANYON AREA MBR WRRF EOPCC
ALTERNATIVE 1 MBR WRRF
Description
Headworks
Odor Control
Coarse Screens
Vortex Grit Removal
Building - 50 ft x 60 ft @ $350/sq ft
Membrane Bioreactors

Cost
$

1,560,000

$

150,000

$

200,000

$

160,000

$

1,050,000

$

5,469,380

Concrete (1,600 CY)

$

2,892,000

IMLR Pumps

$

300,000

RAS Pumps
MBR Equipment
WAS Pumps
RAS and WAS Pump Station Building - 20 ft x 40 ft @ $350/sq ft
Chemical Storage and Feed Equipment
UV Disinfection
Equipment
Building - 15 ft x 40 ft @ $350/sq ft
Aerobic Digestion Expansion
Concrete (320 CY)
Aeration System
Blowers

$
$
$
$
$
$
$
$
$
$
$
$

189,000
1,792,000
16,380
280,000
200,000
510,000
300,000
210,000
1,149,900
571,000
84,000
182,000
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ALTERNATIVE 1 MBR WRRF
Description

Cost

Sludge Transfer Pumps and Grinder
Digest Sludge Transfer Pump Station Building - 20 ft x 40 ft @ $350/sq
ft
Dewatering Facility

$

32,900

$

280,000

$

720,000

Equipment - Plug Mill for Sludge / Compost Mix
Buildling - 30 ft x 40 ft @$350/sq ft
Two-Vessel Composting System and Drying Beds
Electrical, Chemical, and Blower Building - 60 ft x 40 ft @ $350/sq ft

$
$
$
$

300,000
420,000
777,000
840,000

Administration and Control Building - 30 ft x 40 ft @ $350/sq ft
Mobilization, Bonds Insurance

$

420,000
10%
1,700,000
5%
582,000
5%
582,000
10%
1,165,000
18%
2,096,000
10%
350,000
5%
582,000
18,703,000
5%
935,150
20%
3,741,000
10%
1,870,000
25,249,150
18%
4,545,000
29,794,000

$
Process Piping and Fittings
$
Site Work
$
Mechanical
$
Electrical
$
Architectural (10% of Buildings)
$
Instrumentation and Controls
Subtotal
AIS

$
$
$

Construction Contingency
$
Undeveloped Design Details
Subtotal
Non-Construction Costs (Engineering, Geotechnical, Permitting)
Total Capital Cost

$
$
$
$
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TREATED WATER DISPOSAL/REUSE INFRASTRUCTURE
The Canyon Area treated water reuse and disposal infrastructure EOPCC is summarized in Table
4.4.11C.
TABLE 4.4.11C - ALTERNATIVE 1 WATER REUSE AND DISPOSAL STORAGE, PUMP STATION
AND PIPELINE, RECHARGE OPINION OF PROBABLE COST
EOPCC, Million$
CONVEYANCE PROJECT COMPONENT
(Class IV AACE)
Treated Water Storage at the Canyon Area WRRF
$1.5
(Approximately 350,000 gallon buried reservoir)
Treated Water Pump Station (3 Vertical Turbine Pumps complete with
$0.6
electrical gear, controls, access hatches and bridge crane.
12/10/8-inch Forcemain from Canyon Area WRRF to the High School (11,600
$3.2
ft)
Groundwater Recharge – 165,000 gpd Existing
$1.3
Drainfield Capacity ($0.3M), 170,000 gpd Auxiliary
Recharge Capacity ($1.0M)
TOTAL
$6.6
The combined EOPCC costs for Alternative 1 are summarized in Table 4.4.11D.
TABLE 4.4.11D - ALTERNATIVE 1 TOTAL EOPCC
DESCRIPTION
Canyon Area Sewer
MBR WRRF
Disposal
TOTAL

COST, MILLION DOLLARS
$9.3
$29.8
$6.6
$45.7

4.4.12 OPINION OF PROBABLE OPERATION, MAINTENANCE &
REPLACEMENT COSTS
Canyon OM&R costs are discussed previously in this section and summarized in Table 4.412A.
TABLE 4.4.12A - CANYON AREA SEWER COLLECTION SYSTEM, OPINION OF PROBABLE
ANNUAL OM&R COST
OM&R COMPONENT
EOPCC (Class IV AACE)
Annual Sewer Collection System Operation and Maintenance
$125,000
Annual Depreciation/Replacement Budget (2% of Total Project Cost)
$186,000
TOTAL COLLECTION SYSTEM OM&R COST
$311,000
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TREATMENT:
Water Resource Recovery Facilities require regular operation and maintenance activities,
including:
•

Labor (certified operators, and ongoing training for operators)

•

Electricity costs for pumps, mixers, blowers and other driven equipment

•

Gas/propane costs for heating (where electric heat is not usable)

•

Chemical (coagulants, disinfectant, polymers)

•

Solids Handling costs (e.g., compost stock purchases)

•

Consumables (e.g., oils, instrumentation parts)

•

As-needed repairs to equipment and tanks

•

Laboratory analyses

Costs of WRRF operations and maintenance vary widely due to differences in facility size, utility
culture, level of staffing and care (maintenance, replacement) and treatment requirements.

OPERATIONS/EMPLOYEES
The Canyon Area WRRF would require two licensed operators to provide backup in the event of
vacation or sickness, share of on-call duties, and at times conduct work that requires two persons
on-site (e.g., lifting more than 70 lbs, membrane cleaning, confined space entry, etc.). WRRF
operators must also obtain training and obtain continuing education credits.
At smaller facilities such as those in southwest Montana, operations staffing is typically the highest
single cost for WRRF O&M.

UTILITIES (ELECTRICITY AND PROPANE)
WRRFs are energy-intensive facilities. Electricity will be needed for screens, mixers, pumps,
blowers, and UV lamps as well as for facility lighting and HVAC. Propane or diesel is needed for
emergency backup power generation. Electricity costs were estimated utilizing $0.12/kWh. At
large treatment facilities (> 1 MGD average annual flow) utility costs are often the highest single
O&M cost.
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CHEMICALS
The Canyon Area WRRF would likely utilize external carbon, coagulant, and some polymer.
External carbon (e.g., microC, a proprietary blend of readily biodegradable carbon compounds)
would be utilized to facilitate nitrogen removal when flows and loads do not support sufficient
nitrogen removal. Coagulant (such as aluminum sulfate) would be utilized to remove additional
phosphorus beyond that which is removed biologically. Polymer would be utilized to dewater
biosolids. Membranes use clean in place (CIP) chemicals, typically sodium hypochlorite and citric
acid.

BIOSOLIDS MANAGEMENT
Biosolids disposal from small WRRFs can be costly, depending on the availability of disposal sites
and the requirements for disposal at those sites. Small WRRFs typically attempt to avoid digestion
and dewatering of biosolids by disposing of the un-digested waste activated sludges, typically
utilizing septage hauling companies and land disposal. There are no known land application sites
for septage in the Big Sky area. The nearest locations are in the Gallatin Valley. Trucking activated
sludge down the Gallatin Canyon would be expensive, but also risky, especially in the winter
months. For these reasons any Canyon Area WRRF should prepare to be self-reliant for solids
disposal. This means a digestion process, followed by dewatering and composting to generate a
Class A biosolid for use by area residents or commercial outfits.

CONSUMABLES BUDGET
There are several “consumables” utilized at a typical WRRF. Examples include but are not limited
to sampling equipment, personal protective gear, fuses, instrument parts, machine oils and
gaskets, and diffuser membranes. MBR plants must also budget for eventual membrane
replacement.

REPAIRS AND MAINTENANCE BUDGET
WRRFs are full of equipment and electronics. This equipment will eventually fail, sometimes in a
foreseeable manner with planned replacement, but often unforeseeably with immediate need for
replacement or repair. There must be a budget available for this inevitability.

GALLATIN CANYON SEWER
Preliminary Engineering Report

77

LABORATORY ANALYSES
WRRF operation requires monitoring and reporting of effluent quality. Samples are taken onsite
but have to be shipped to certified laboratories for analysis. The results must be incorporated with
Discharge Monitoring Reports (DMRs) and reported monthly to Montana DEQ.

REPLACEMENT (DEPRECIATION) COST
Not all utilities account for infrastructure replacement, also known as depreciation, costs. It is
proper practice so that the owner agency is not completely reliant on loans when the time comes
to replace the infrastructure. It can be the most expensive item when it is included. Since it is
proper practice and the BSCWSD accounts for it, replacement/depreciation cost must be included
in this Feasibility Study for an “apples-to-apples” cost comparison. Assuming 2.5% of the total
project cost is collected annually, such that the entire facility and sewer can be replaced in 40
years, requires an annual budgeting of $745,000.
The $418,400 for operations and maintenance and $745,000 for replacement/depreciation brings
the total OM&R cost estimate for the Canyon Area WRRF to $1,163,400 as shown in Table
4.4.12B.
TABLE 4.4.12B – CANYON AREA WRRF, OPINION OF PROBABLE ANNUAL OM&R COST
2
LS
$ 100,000
$ 200,000
Full-Time Employees (Operators)
1
LS
$ 68,000
$ 68,000
Gas and Electricity
1
LS
$ 40,400
$ 40,400
Chemicals (CIP, Alum, Ext Carbon)
Solids Handling (Composting, includes
1
LS
$ 30,000
$ 30,000
revenue)
Consumables Budget (e.g., probes, oils,
1
LS
$ 15,000
$ 15,000
gaskets)
1
LS
$ 20,000
$ 20,000
Repairs and Maintenance Budget
1
LS
$ 15,000
$ 15,000
Education, Licensing (Ops and SCADA)
1
LS
$
30,000
$ 30,000
Laboratory Analyses (including shipping)
WRRF Investment
1
LS
$ 745,000
$ 745,000
(Depreciation/Replacement)
TOTAL WRRF OM&R COST $ 1,163,400

DISPOSAL
The treated water reuse and disposal infrastructure will incur operation, maintenance, and
replacement (OM&R) costs. The reservoir will need periodic inspection, cleaning, and will have
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some instrumentation maintenance costs. These should be relatively small, so an annual budget
of $5,200 will be allotted.
The pump station will have associated pumping costs (electricity), as well as pump and
instrumentation maintenance costs. The electrical costs are based on $0.12/kWh. At 305,000 gpd
and the estimated 90 psi discharge pressure, an average of approximately 21 kilowatts will be
needed, or 185,000 kilowatt-hours (kWh) annually for an annual cost of $22,300. However, it will
be several years or decades before the Canyon Area reaches build-out and produces the 305,000
gallons of treated water. So, similar to how the Canyon Area Lift Station was treated, half buildout conditions (the area is approximately 1/3rd of build-out at this time), will be assumed for the
electricity cost analysis, so the average annual energy cost is estimated to be $12,000.
For routine pump and instrumentation maintenance and as-needed repair/replacement parts,
$10,400 annually will be allotted. Labor will be shared with the WRRF Operations costs, as the
pump station will be an essential part of the treatment facilities.
The $1/ft of 11,600 feet pipeline O&M rule-of-thumb would result in $11,600 annually for the
pipeline. This is likely excessive, especially in the first 20 years of the pipeline life, as it will be
ductile iron and should not incur $11,600 in inspection and as-needed repair. Therefore $5,200
will be allotted to the pipeline annually.
TABLE 4.4.12C – ALTERNATIVE 1: TREATED WATER REUSE AND DISPOSAL OM&R, OPINION
OF PROBABLE COST
CONVEYANCE OPERATION, MAINTENANCE AND REPLACEMENT
EOPOMRC (Class IV AACE)
(OM&R) COMPONENT
Storage Reservoir O&M
$5,200
Pump Station Electricity Cost
$12,000
Pump Station O&M
$10,400
Treated Water Pipeline O&M
$5,200
Total Canyon Area Treated Water Storage, Pumping and Pipeline OM&R
Cost Estimate)
$32,800
The total EOPCC costs for Alternative 1 are summarized below.
TABLE 4.4.12D - ALTERNATIVE 1 TOTAL OM&R COSTS
DESCRIPTION
COST
Canyon Area Sewer
MBR WRRF
Disposal
Total

$311,000
$1,163,400
$32,800
$1,507,200
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4.4.13 LIFE CYCLE COSTS
The Life Cycle of this alternative is projected over a 20-year planning period. Combined annual
O&M cost are estimated at $576,000 (OM&R costs less depreciation/replacement). Upfront
capital is estimated at $44,400,000. The actual average useful life of the asset is estimated at 40
years based on facility planning and design. No major R&R is projected as necessary throughout
the duration of the planning period. Table 4.4.13 below, identifies the overall LCC of this
alternative. Current real interest rate of -0.5 percent was used based on OMB Circular A-94,
Appendix C (revised November 2020).

TABLE 4.4.13 –ALTERNATIVE 1 LIFE CYCLE COST
ITEM
Capital Cost
Salvage Value (Discounted)
Net Capital Cost
Annual Treatment O&M
Annual Disposal O&M
Annual Collections O&M
Total O&M (Discounted)
Total LCC

AMOUNT
$
$
$
$
$
$
$
$

45,700,000
25,259,000
20,441,000
418,000
33,000
125,000
12,148,000
32,589,000

4.5 ALTERNATIVE 2 - CANYON CONVEYANCE TO BIG
SKY WRRF WITH GROUNDWATER DISPOSAL
DESCRIPTION
In Alternative 2, wastewater is collected and conveyed primarily by gravity to the Canyon Area Lift Station.
The Lift Station will be constructed southwest of the intersection of Lone Mountain Road (Hwy 64) and
US 191 for conveyance of wastewater west along Hwy 64 to the Big Sky County Water and Wastewater
District (BSCWSD) WRRF. A second lift station approximately halfway between the intersection and the
WRRF will be necessary to provide additional lift to the Big Sky WRRF.
These two lift stations and the forcemain would bring Canyon Area wastewater to the Big Sky WRRF for
treatment at the BSCWSD’s soon-to-be upgraded and expanded Membrane Bioreactor (MBR) facility.
The BSCWSD WRRF treatment upgrade is part of another project that is already underway and
scheduled for substantial completion in 2023. At the Big Sky WRRF, wastewater will be screened, degritted, and then treated through a series of anaerobic/anoxic/aerobic zones to maximize biological
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nutrient removal. The activated sludge will then be filtered by ultrafiltration membranes and UV
disinfected. This facility will produce an effluent compliant with Montana DEQ Class A-1 standards for
reuse, so that the water could be reused or be exempt from groundwater discharge permit requirements
per ARM 17.30.1022. Biosolids are aerobically digested, dewatered, and composted with sawdust and
coarse green waste.
A portion of the Big Sky WRRF treated effluent will flow by gravity back to the canyon via a gravity pipeline
sharing a similar alignment to the Lift Station Forcemain. This water will be utilized for disposal via
groundwater infiltration, and potentially some future irrigation. Existing drainfields and rapid infiltration
basins would be initially utilized for groundwater disposal. Treated water from the Big Sky WRRF is
currently utilized for irrigation of golf courses (Meadow Village, Spanish Peaks and Yellowstone Club),
Big Sky Community Park, and some landscape irrigation. Groundwater discharge, snow-making, and
indirect potable reuse are all being considered for expansion of reuse and disposal capacity.
The Big Sky WRRF Phase 1 Improvements (an expansion and upgrade) converts the existing 0.65 MGD
(average annual flow (AAF) capacity) Sequencing Batch Reactor (SBR) plant to a 0.91 MGD AAF
Membrane Bioreactor (MBR) plant. The treatment capacity increase correlates to an increase in the
number of residential and commercial connections that can be accommodated at the plant. Connections
vary widely in terms of loads and characteristics, so municipalities typically normalize connections to
assess connection fees and user charges. At the BSCWSD, connections are normalized to Single-Family
Equivalents (SFEs). The SFEs for a given connection are based on user class and square footage of the
structures utilizing the connection.
BSCWSD is party to an interlocal agreement with the Resort Tax Board to receive $27M for construction
of the Big Sky WRRF, in exchange for agreeing to eventually take wastewater from the Gallatin Canyon
Area, own and operate the Canyon Area Lift Station and Forcemain, and treat up to 500 additional,
currently un-planned SFEs for workforce housing. Although the Phase 1 upgrade and expansion project
design capacity does not include capacity “on paper” for the Canyon Area wastewater, there is a future
Phase 2 upgrade and expansion project anticipated that will accommodate and treat Canyon Area
wastewater flows. In effect, sewering the Canyon Area and adding the flow and load to the Phase 1
WRRF will push the BSCWSD into Phase 2 more rapidly than they would need to implement it otherwise.
The Big Sky WRRF design is detailed in project specific documents and not discussed further herein.
Design and costs of Alternative 2 consider the following major items and are detailed herein:
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•

Out-of-District SFE connection fees to represent the cost of the Big Sky WRRF to treat Canyon
Area wastewater,

•

Canyon Area sewer collection system and smaller north sewer system and lift station,

•

Two Lift Stations and the forcemain that convey wastewater to the Big Sky WRRF, and

•

Gravity Reuse line that conveys treated effluent from the Big Sky WRRF to the Canyon Area for
disposal and potentially future reuse

4.5.1 DESIGN CRITERIA
OUT OF DISTRICT SFE CONNECTIONS
Alternative 2 assumes that costs for treatment will be accounted for with connection, or impact,
fees included in the BSCWSD’s user impact fees and rate structure, currently $4,480 per Single
Family Equivalent (SFE). As of 2019, an SFE in the BSCWSD corresponded to 29,400 gallons
per year per SFE (gpy/SFE). However, this was audited by Montana DEQ and the District in
November of 2020 and reset at 107.3 gpd/SFE, which is equivalent to 39,165 gpd/SFE. The
305,000 gpd of capacity needed for the Canyon Area represents 2,842 SFEs, which would cost
$12.7M at BSCWSD’s current impact fee. This cost will be utilized for “treatment costs” at the Big
Sky WRRF.
Local landowners and developers will be responsible for individual connections.

CANYON AREA SEWER AND SMALLER NORTH LIFT STATION
The Canyon Area sewer and smaller north lift station are described in previous sections.

TWO LARGER LIFT STATIONS AND FORCEMAIN THAT CONVEY WASTEWATER
TO THE BIG SKY WRRF
Two lift stations in series will be constructed to pump Canyon Area wastewater from the southwest
corner of the intersection of Lone Mountain Road (Hwy 64) and US 191 to the Big Sky WRRF.
The first lift station could potentially be located between US 191 and the Conoco station, south of
Highway 64, on land purchased or leased from the Conoco owner. The need for a second lift
station was realized as part of the preliminary engineering work, as the total dynamic head
required to convey wastewater from the 64/191 intersection is at the upper limit of submersible
wastewater pumps. The elevation difference (static head) between the intersection and the WRRF
is about 200 feet. With friction and fittings losses in the forcemain, the total dynamic head (TDH)
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requirement for the pumps in a single lift station would be between 250 feet and 300 feet. This is
at the upper limit of commercially available raw sewage pumps, and there is not enough room to
utilize progressing cavity dry pit pumps at the desired location. Therefore, a second lift station is
proposed. The second lift station will be located approximately halfway between the first lift station
and the Big Sky WRRF. The precise location depends on site availability and accommodations.
The two lift stations could be wet-pit or dry-pit, although a dry-pit station will be difficult to site at
the Conoco property due to its larger footprint. Dry-pit lift stations are more expensive but
generally favored when land area and budget allows, as the pumps are not submersed in
wastewater and are easier to access, troubleshoot and repair. Figure 4.5.1 shows a wet-pit
configuration on the left, where pumps are submersed in wastewater, and a section cut of a drypit configuration on the right (this is the City of Livingston’s WRF Influent Pump Station), where
pumps are separated from the wet-pit by a wall with sealed pipe penetrations.

FIGURE 4.5.1 – WET-PIT VERSUS DRY-PIT LIFT STATION CONFIGURATIONS
Either configuration would have a building, to house electrical gear and enable operators to be
out of the weather when inspecting and maintaining the lift station.
The lift stations will pump the raw sewage from the Hwy 64 / US 191 intersection to the Big Sky
WRRF, approximately 1.8 miles (9,300 ft). The forcemain is anticipated to be an 8-inch diameter
main to convey the 727 gpm peak hour flow to the WRRF (based on an average day demand of
305,000 gpd and peaking factor of 3.43). A single 8-inch main will be used. If more capacity is
required, additional wet well capacity at the lift station could be provided to allow for a reduction
in the peaking factor.
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Parallel to the force main will be a new gravity flow treated effluent pipe, conveying treated water
(Class A-1 Reclaimed Water as per DEQ-2 standards) from the WRRF west down Hwy 64 to the
Canyon Area. However, since this pipeline is not related to conveyance of wastewater from the
Canyon Area to the Big Sky WRRF, and is effluent disposal/reuse infrastructure, it will be
discussed below.
The lift station would have to be designed to start small to move initial Gallatin Canyon Sewer and
Water District (GCSWD) flows but be expandable, meaning pump replacement, as the District
develops and expands. To maintain a velocity of two feet per second in the force main, the initial
capacity of one lift station pump would be about 315 gpm. Upon build-out it would need to be able
to convey as much as 727 gpm.
The cost to pump the raw wastewater to the Big Sky WRRF on an annual basis is based
on the following design criteria:
•

For build-out of the Canyon Area, the average annual daily flow is 305,000 gpd, or 212
gpm. To maintain minimum velocity in the force main, the minimum pump flow rate would
be about 315 gpm. The peak pumping rate would be the peak hour rate of 727 gpm.

•

There is approximately 200 feet of elevation gain between the corner of 64 and 191 and
the Big Sky WRRF. This would be the total static lift required from the pumps in the two
lift stations.

•

The lift station piping and valving and the approximately 9,300-foot forcemain

•

pipeline will have additional dynamic (friction) losses estimated at approximately 25 feet.
Adding this to the static head results in a total dynamic head (TDH) condition for the pumps
of 225 feet (114 psi). At full buildout, the friction loss would increase to about 90 feet. Each
lift station would meet approximately half of the head requirements.

•

The initial pumps would be approximately 50 hp. As the Canyon Area District

•

approaches build-out, additional pumps may need to be added to the lift station. If the
maximum pump capability is split between multiple pumps, slightly larger pumps (60-75
HP) may be necessary to overcome the increased friction loss.

The lift station design criteria is summarized in Table 4.5.1A.
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TABLE 4.5.1A – LIFT STATION DESIGN CRITERIA
FLOW RANGE,
STATION NAME
ESTIMATED TDH
GPM
Bighorn Center Lift Station
80
20
First Canyon Lift Station
315 - 727
100-150
Second Canyon Lift Station
315 - 727
100-150

PUMP TYPE
Submersible centrifugal pumps
Submersible centrifugal pumps
Submersible centrifugal pumps

REUSE LINE
Disposal and reuse will be designed with double the capacity needed to handle GCCWSD effluent
to accommodate some BSCWSD effluent. This allocation goal for disposal as compared to
treatment of wastewater was part of the Interlocal Agreement between the Resort Tax Board and
the BSCWSD.
A gravity flow treated water pipeline would be installed parallel to the new raw wastewater
forcemain along the Hwy 64 corridor. This pipeline will convey treated water (Class A-1 Reclaimed
Water as per DEQ-2 standards) from the WRRF west down Hwy 64 to the intersection of Hwy 64
and US 191, where it would turn south to convey treated water up through the Canyon Area for
reuse and/or disposal. This pipe would be a pressure-class pipeline (likely either PVC or ductile
iron) in order to preserve the elevation head (pressure) from the WRRF that is approximately 200
ft higher in elevation and drive flow (rather than using another pump station) south from the US
191 intersection into the Canyon Area for reuse and/or groundwater discharge.
The pressure gained from the pipeline’s descent down Hwy 64 to the intersection will be
approximately 160 feet (69 psi). The friction loss in the pipeline would reduce this pressure by 10
psi to 39 psi, depending on the pipe size at the intersection. This pressure can be used to drive
the water southward and up the Canyon. Reuse and/or groundwater discharge (Rapid Infiltration
Beds) locations will ideally be dispersed throughout the Canyon Area, as far south as the High
School.
The distance that a pipeline could convey the water without additional pumping depends on
pressure losses, which will be driven by velocities in the pipeline: larger diameter pipe will result
in less head loss and longer conveyance up the Canyon. A 12-inch main could convey about 2.5
million gallons a day as far south as the south end of the Quarry PUD. A 16-inch main could
convey as much as 3 million gallons a day of water as far south as the southern end of the
Ramshorn View Estates subdivision. Conveyance of water for reuse or discharge further south
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than Ramshorn would require a booster pump station. It is likely that some groundwater disposal
and irrigation reuse will be located at Lone Peak High School, so this booster station will be
included in the conceptual design.
A 16-inch pipeline, from the Big Sky WRRF to the south end of Ramshorn View Estates would be
approximately 3.6 miles (19,000 ft) in length. The distance along Hwy 64 is approximately 9,300
ft, and the length from the intersection with 191 to the south end of Ramshorn View Estates is
approximately 9,700 ft. The reuse conveyance system piping is summarized in Table 4.5.1B.
TABLE 4.5.1B – REUSE CONVEYANCE SYSTEM PIPING SUMMARY
DESCRIPTION

LENGTH, FT

PIPE DIAMETER, IN

KEY
COMPONENTS

Reuse Conveyance System
Piping Summary

19,000

16

Gravity

The trenching along Hwy 64, and necessary borings under Hwy 64 and the West Fork will be
challenging. Although the treated water return pipeline and the forcemain from the Canyon Area
share the same alignment, raw wastewater and treated effluent intended for reuse are supposed
to, according to Montana DEQ staff interpretation of paragraph B.5 of DEQ Circular 2, Appendix
B, maintain a separation of 10 feet. DEQ may allow a deviation on this rule, but that will need to
be determined in the design process as it could take several months to procure. If this separation
needs to be maintained, it will increase the cost to construct both pipelines, especially for three
locations where borings are needed, as a total of six borings (two at each location) will be required
rather than a total of three.

4.5.2 MAPS
The preliminary forcemain alignment and lift station locations are depicted in Figure 4.5.2A.
Figure 4.5.2B provides an overview of required infrastructure, conceptual siting of subsurface
disposal galleries and future surface water recharge basins. A ‘purple-pipe’ main will convey
treated wastewater to disposal locations. This main is recommended to be installed parallel to the
collection main down to Ramshorn Subdivision to facilitate use of existing drainfields. Existing
drainfields at Lazy J and Ramshorn have an estimated combined capacity of 165,000 gpd based
on review of available design drawings and subsurface information. Supplemental disposal
capacity of approximately 170,000 gpd is depicted within the Quarry PUD parcel to account for
potential near-term infrastructure and additional district capacity needs if initial district formation
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is limited in extent. Finally, two auxiliary recharge basins (above grade) are shown as conceptual
siting of large-scale central or future expanded capacity alternatives, depending on actual
disposal quantity needs dependent on future development and disposal commitment coordination
with BSCWSD.
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FIGURE 4.5.2A – CANYON AREA FORCE MAIN TO BIG SKY WRRF
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FIGURE 4.5.2B: ALTERNATIVE 2 SCHEMATIC LAYOUT (11X17 INSERT, NEXT PAGE)
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4.5.3 ENVIRONMENTAL IMPACTS
The installation of the infrastructure for Alternative 2 would have some moderately detrimental
environmental impacts during construction, with substantial excavation, dust, noise, and traffic.
These are inherent with any significant construction project and would be controlled to the extent
possible.
Alternative 2 has the smallest construction footprint as only the two large lift stations will be
installed instead of an entire WRRF. The environmental impacts are greatly reduced with
selection of Alternative 2 compared to Alternatives 1 and 3 as there will not be a local WRRF and
the Big Sky WRRF already exists.
The project itself would have a net overall positive impact on the environment, with improved
treatment and higher quality effluent suitable for discharge to the environment. An MBR plant with
chemical treatment capabilities is a robust and proven approach to enhanced nutrient removal.
Membranes improve transmittance and reduce the energy demand of the UV disinfection system
compared to disk filters in Alternative 3.

4.5.4 LAND REQUIREMENTS
The BSCWSD has agreed with the Interlocal Agreement to treat Canyon Area wastewater at their
WRRF, so land for a new WRRF is not needed. Land for the wastewater lift stations will be leased
or purchased from land owners.

4.5.5 POTENTIAL CONSTRUCTION PROBLEMS
For all three of these alternatives, high groundwater, especially east of Highway 191, may be
encountered during construction of parts of the collection system and insulation may be required
for areas where pipes cannot be buried below the frost line. Construction of the collection system
will also require boring under Highway 191 in at least one location and boring under numerous
local roadways and access roads on the west side of Highway 191. These borings could be
challenging. The soils in this area have the potential to include large rocks which can deflect or
stop the boring process. Geotechnical exploration at the location of each boring pit is
recommended.
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Obtaining the necessary right-of-way for the collection system may also be challenging. It is
anticipated that most of the collection system will be constructed within the DOT right-of-way, but
some construction easements may be necessary. With most of the construction within the DOT
right-of-way, traffic control for the construction will require careful design consideration. The short
construction season in this area is also the high-traffic season so encroachments on Highway 191
should be avoided.
Construction of the forcemain and reuse pipeline from the lift station to the BSCWSD WRRF will
also have several potential construction issues. Preliminary information from DEQ indicates these
two lines will need to be 10 feet apart, or a deviation will need to be approved. Maintaining this
separation will be difficult in some areas and impossible in others, so a deviation request should
be requested early in the design process. These two pipelines will both cross the West Fork
Gallatin River twice. These crossings will likely require a single, large diameter casing pipe with
both carrier pipes inside the single casing. Boring under this river will be difficult and expensive.
In addition to the borings under the river, these two pipelines will cross Highway 64. About 0.7
mile west of the intersection with Highway 191, Highway 64 gets very close to the West Fork
Gallatin River. In this area, the pipeline alignment will intersect the alignment of Highway 64 for
approximately 1100 feet. It will be difficult to install these pipelines using standard open cut
methods for this distance across Highway 64. Additionally, this portion of Highway 64 is scheduled
for significant surfacing improvements soon and excavation of the improved surface is
undesirable. These considerations lead to the recommendation that the pipeline be bored under
the highway for the full distance of about 1100 feet. This alignment is also curved. The
construction of this crossing will need to address all these foreseen (and any unforeseen)
challenges.

4.5.6 SUSTAINABILITY CONSIDERATION
WATER AND ENERGY EFFICIENCY
Alternative 2 is the most energy efficient alternative as the energy required to pump and treat the
water to the Big Sky WRRF is less than the energy that would be required to construct and operate
a standalone WRRF in the Canyon Area. Treated effluent will be available for reuse, minimizing
demand on local potable water supplies.
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GREEN INFRASTRUCTURE - STORMWATER
Since a new treatment plant is not needed and existing groundwater infiltration areas will be used,
there will be negligible new impervious area developed by this project. Green stormwater design
will be considered in the design of the pumphouses to minimize negative impacts through
stormwater quality and quantity.
The BSCWSD currently reuses all of its treated effluent for golf course and landscape irrigation.
This project proposes to add groundwater disposal and recharge in the canyon to BSCWSD’s
reuse portfolio, which will reduce nutrient loading to waterbodies in the West Fork watershed
during storm events and spring runoff.

4.5.7 COST ESTIMATE
The conceptual opinion of probable cost was developed based on preliminary equipment cost
proposals, previous project data, engineering judgement and RS Means cost estimating manuals.
This cost opinion represents a Class 4 Estimate based on the definitions of the Association for
Advancement of Cost Engineering (AACE) International. This level of cost opinion is appropriate
for planning level evaluations made with incomplete information. The cost opinion at this level of
engineering is considered to have an accuracy range of +50/-30 percent including a 20-percent
construction contingency. Actual costs will not be determined until a bidding process has been
completed at the time of construction.
The costs shown below account for Big Sky area construction inflation; labor inflation; recent
Covid-driven inflation; and projected inflation due to stimulus-driven increases in water and
wastewater infrastructure projects. Cost assumptions include a concrete unit price of $1,800 per
cubic yard; building costs of $350 per square foot; and an equipment cost factor of 1.4 including
20% contractor profit, 15% installation cost, and 5% tax.
Canyon OM&R costs are discussed previously in this section and summarized in Table 4.5.7A.
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TABLE 4.5.7A - COLLECTION SYSTEM, OPINION OF PROBABLE PROJECT COST
EOPCC, Million$
SEWER COLLECTION PROJECT COMPONENT
(Class IV AACE)
Total Canyon Area Collection System Cost
$9.3
The opinion of probable project costs for the conveyance infrastructure described previously are
listed in Table 4.5.7B below.
TABLE 4.5.7B – ALTERNATIVE 2: CONVEYANCE: CANYON AREA LIFT STATION, FORCEMAIN,
OPINION OF PROBABLE TOTAL PROJECT COST
EOPCC, Million$
CONVEYANCE PROJECT COMPONENT
(Class IV AACE)
Canyon Area Lift Stations
$6.0
Raw Wastewater Forcemain (~ 9,300 ft of 12-diameter pipe)
$4.2
Total Conveyance System Cost
$10.2

WASTEWATER TREATMENT COSTS
Alternative 2 assumes that costs for treatment will be accounted for with connection, or impact,
fees included in the BSCWSD’s user impact fees and rate structure. Currently the District charges
$4,480 per Single Family Equivalent (SFE). An SFE at the District corresponds to 39,165 gallons
per year per SFE (gpy/SFE). The 305,000 gpd of capacity needed for the Canyon Area represents
2,842 SFEs, which would cost $12.7M at the District’s current impact fee. This cost will be utilized
for “treatment costs” at the Big Sky WRRF.

TREATED WATER DISPOSAL/REUSE INFRASTRUCTURE
The trenching along Hwy 64, and necessary borings under Hwy 64 and the West Fork will be
challenging. To complicate matters, it does not appear that the treated water return pipeline and
the forcemain from the Canyon Area, although sharing the same alignment, will be located in a
common trench. Montana DEQ staff interpret paragraph B.5 of DEQ-2, Appendix B to mean that
a wastewater main and a reclaimed water main must be separated by 10 feet. DEQ may allow a
deviation on this rule if the only use of the reclaimed water were groundwater disposal, but not if
any is to be discharged aboveground and could result in potential public contact. This will increase
the cost to construct both pipelines, especially for two locations where boring will be required,
where now at total of four borings (two at each location) will be required rather than a total of two.
For these reasons, the pipeline segment along Hwy 64 will cost more on a per foot basis than the
segment along 191. The estimated total project cost for the entire 16-inch treated water return
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pipeline is $8.0M. If constructed separately, the costs would be approximately $4.9M for the Hwy
64 segment and $3.1M for the US 191 segment. An additional $850,000 is included for a booster
station near the southern end of Ramshorn View Estates and pipelines needed to distribute this
water to Lone Peak High School. This brings the total cost estimate for treated water return
conveyance from the Big Sky WRRF to Lone Peak High School to $8.5M.
The Canyon Area treated water reuse and disposal infrastructure EOPCC is summarized in Table
4.5.7C.
TABLE 4.5.7C - CANYON AREA TREATED WATER REUSE AND DISPOSAL STORAGE, PUMP
STATION AND PIPELINE, RECHARGE OPINION OF PROBABLE COST
EOPCC, Million$
CONVEYANCE PROJECT COMPONENT
(Class IV AACE)
Treated Water Return Pipeline (16-inch, Hwy 64 Segment)
$4.9
Treated Water Return Pipeline (16-inch, US 191 Segment)
$3.0
Treated Water Booster Station (for Lone Peak High School)
$0.85
Groundwater Recharge – 165,000 gpd Existing
$1.8
Drainfield Capacity ($0.3M), 370,000 gpd Auxiliary
Recharge Capacity ($1.5M)
TOTAL DISPOSAL COST
$10.55
In addition to the cost of these core project components, the analysis must consider the additional
capital credit that is afforded by the Big Sky Resort Tax Area District to reduce the actual capital
cost of the projects to the end users. Voters in Big Sky approved a 1% Resort Tax to fund up to
$12.0M in project costs of conveyance from the Canyon to Big Sky. This capital credit, in effect,
reduces the life cycle cost of the asset to District area residents and users.
The combined EOPCC costs for Alternative 2 are summarized in Table 4.5.7D.
TABLE 4.5.7D - ALTERNATIVE 1 TOTAL EOPCC
DESCRIPTION
COST, MILLION DOLLARS
Canyon Area Sewer
$9.3
Conveyance to Big Sky WRRF
$10.2
MBR WRRF
$12.7
Disposal
$10.55
Capital Credit
($12.0)
TOTAL
$2.75
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4.5.8 OPINION OF PROBABLE OPERATION, MAINTENANCE &
REPLACEMENT COSTS
Canyon OM&R costs are discussed previously in this section and summarized in Table 4.5.8A
TABLE 4.5.8A - CANYON AREA SEWER COLLECTION SYSTEM, OPINION OF PROBABLE
ANNUAL OM&R COST
OM&R COMPONENT
EOPCC (Class IV AACE)
Annual Sewer Collection System Operation and Maintenance
$125,000
Annual Depreciation/Replacement Budget (2% of Total Project Cost)
$186,000
TOTAL COLLECTION SYSTEM OM&R COST
$311,000

OPERATION, MAINTENANCE AND REPLACEMENT (OM&R) COSTS
The Conveyance associated OM&R activities for the Canyon Area Lift Station and wastewater
forcemain will include pumping energy, lift station lighting, plumbing, heating and air conditioning;
lift station cleaning, inspection and as-needed repair work; and pipeline condition assessment
maintenance and as-needed repairs.
Electricity costs have been estimated based on a cost of $0.12/kWh. At the build-out average day
flow of 305,000 gpd, the annual pumping cost at full Canyon Area build-out would be $33,000 per
year. However, it will be several years or decades before the Canyon Area reaches build-out.
Assuming half build-out conditions (the area is approximately 1/3rd of build-out at this time), the
average annual energy cost would be $16,500. This value will be utilized in the OM&R cost
estimate for the lift station.
Other O&M costs for the lift station include lighting, heating and air conditioning (electrical costs
as well as maintenance costs). The station will also have instrumentation for wetwell level sensing
and hazardous gas detection that will require periodic work. The station will need to be visited,
cleaned and inspected routinely. Raw wastewater pumps typically require frequent maintenance
for wear and tear. For these needs an additional $25,000 of annual O&M cost is included in the
OM&R estimate.
O&M estimates for the 9,300 ft, 12-inch forcemain from the Canyon Area Lift Station to the Big
Sky WRRF is based on the $1/ft rule-of-thumb cost discussed previously, which should be more
correct for the more expensive but lower-maintenance ductile iron pipe that will be used and be
pressurized (no manholes), so $9,000 will be utilized.
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The depreciation/replacement cost of the lift station and forcemain will be taken as 2% of the total
value of the infrastructure ($11.9) is $238,000. Conveyance OM&R costs for Alternative 2 are
shown in the table below.
TABLE 4.5.8B - CONVEYANCE OM&R CANYON AREA LIFT STATION, FORCEMAIN, OPINION OF
PROBABLE COST
CONVEYANCE OPERATION, MAINTENANCE AND REPLACEMENT
EOPOMRC (Class IV AACE)
(OM&R) COMPONENT
Pumping Electrical Costs
Lift Station O&M (other than Electrical)
Forcemain Annual O&M
Depreciation/Replacement Cost for Lift Station and Forcemain
TOTAL CONVEYANCE SYSTEM COST

$16,500
$25,000
$9,000
$238,000
$188,500

OM&R costs for a Big Sky WRRF are very similar to those at a Canyon Area specific WRRF. The
cost share of Big Sky WRRF OM&R for the Canyon Area is stimated at $323,000. This cost
estimate is based on the current estimate for plant O&M costs for the Phase 1 expansion at
920,000 average daily flow, scaled for the estimated 305,000 average daily flow projected from
the District at full buildout. This would imply the District is paying its full proportionate share of
estimated O&M costs for treatment at Big Sky.
The 16-inch treated water return line and booster station will incur OM&R costs. Based on the
$1/ft rule-of-thumb O&M cost discussed previously, the total returned water pipeline length
(19,000 ft) would incur $19,000 of annual O&M. This is likely overly conservative for ductile iron
pipe that is pressurized but will be utilized to cover the cost of O&M for the booster station.
Disposal OM&R costs for Alternative 2 are shown in Table 4.5.8B.
TABLE 4.5.8B - TREATED WATER RETURN PIPELINE, OPINION OF TOTAL PROBABLE
PROJECT COST
CONVEYANCE PROJECT COMPONENT
EOPCC
(Class IV AACE)
Treated Water Return Pipeline O&M
$19,000
The combined OM&R costs for Alternative 2 are summarized in Table 4.5.8C.
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TABLE 4.5.8C - ALTERNATIVE 2 TOTAL EOPCC
DESCRIPTION
Canyon Area Sewer
Conveyance to Big Sky WRRF
Big Sky WRRF Cost Share
Disposal
TOTAL

COST
$311,000
$188,500
$323,000
$19,000
$841,500

4.5.9 LIFE CYCLE COSTS
The Life Cycle of this alternative is projected over a 20-year planning period. Combined annual
O&M cost are estimated at $707,000 (OM&R costs less depreciation/replacement). Upfront
capital is estimated at $42,750,000, less the $12,000,000 capital grant to equal a total capital cost
of $30,750,000. The actual average useful life of the asset is estimated at 40 years based on
facility planning and design. There is not estimated to be any major R&R throughout the duration
of the planning period. Table 7 below, identifies the overall LCC of this alternative. Current real
interest rate of -0.5 percent was used based on OMB Circular A-94, Appendix C (revised
November 2020).
TABLE 4.5.9 – ALTERNATIVE 2 LIFE CYCLE COST
ITEM
Capital Cost
Salvage Value (Discounted)
Net Capital Cost
Annual Treatment O&M
Annual Disposal O&M
Annual Collections O&M
TOTAL O&M (DISCOUNTED)
TOTAL LCC

$
$
$
$
$
$
$
$

AMOUNT
30,750,000
16,996,000
13,754,000
323,000
69,500
125,000
10,914,000
24,668,000

4.6 ALTERNATIVE 3 – CANYON AREA SBR WITH
MOSTLY GRAVITY COLLECTION AND GROUNDWATER
DISPOSAL
DESCRIPTION
The location and site footprint for Alternative 3 are the same as Alternative 1 previously discussed herein.
The sequencing batch reactor (SBR) – cloth filtration WRRF consists of a headworks with coarse
screening and grit removal, SBR secondary treatment, disk filter tertiary filtration, UV disinfection, and
solids handling equipment and facilities. The equipment is located indoors with odor control and the
facility architecture matches the surrounding development.
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The WRRF is sized to treat the estimated 305,000 gallons average annual daily flow of wastewater
generated at Canyon Area build-out, but implementation could be phased to prevent over-sizing in the
early years and cost prohibitive scaling. WRRFs have issues when substantially less than their rated flow
capacity is received for extended periods of time. The Phase 1 and Phase 2 service areas have estimated
average annual flow rates of 17,700 gpd and 77,000 gpd, respectively. Facility planning will
accommodate 305,000 gpd of future average flow but initially two smaller SBR basins with expandable
disk filter units will be installed to treat the lower flows. Once flows and loads increase due to Canyon
Area District development and growth, larger scale SBR equipment could be installed in larger concrete
tanks and the initial SBR basins could be repurposed to provide aerobic digestion of biosolids generated
from the full-scale WRRF.
A ‘purple-pipe’ reuse main will convey treated wastewater to disposal locations. This main is
recommended to be installed parallel to the collection main down to Ramshorn Subdivision to facilitate
use of existing drainfields. Existing drainfields at Lazy J and Ramshorn have an estimated combined
capacity of 165,000 gpd based on review of available design drawings and subsurface information.
Supplemental disposal capacity of approximately 170,000 GPD is assumed on the Quarry PUD parcel to
account for potential additional district capacity. Disposal capacity estimates assume Class A-1 reclaimed
water, which will enable increased infiltration basin loading rates in comparison to standard septic or
Level 2 effluent and improves drainfield sizing criteria. The capacity of the subsurface to accept the
planned discharge rate would need to be evaluated further to determine if limiting layers exist and address
potential risks associated with groundwater “mounding” below the gallery. Lastly, the purple-pipe main
also provides opportunity for future land application or additional methods (e.g. snowmaking) and
implementation of water conservation measures.

4.6.1 TREATMENT PROCESS DESCRIPTION
A process flow diagram of a SBR-cloth filtration treatment facility that removes TN to less than 5
mg/L is presented below. The cold environment of the canyon area WRRF may inhibit nitrificationdenitrification and adding external carbon to a SBR is not commonly practiced due to the
complexity of the batch system and chemical dosing control operation compared to continuous
flow through reactors and flow paced chemical dosing control. Therefore, achieving TN less than
5 mg/L with the SBR WRRF alternative is less likely than with the MBR WRRF alternatives and
is a disadvantage of selecting alternative 3.
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FIGURE 4.6.1A: ALTERNATIVE 3 – SEQUENCING BATCH REACTOR (SBR) PROCESS
DIAGRAM
Influent wastewater undergoes preliminary treatment in the headworks and then flows by gravity
to the biological treatment process. Influent wastewater is screened, using 6-mm coarse screens
and de-gritted using a vortex grit removal system to remove particles that could damage the
downstream equipment. Screened, de-gritted influent flows by gravity to the SBR process tanks
with biological treatment.
A SBR is a reactor that cycles operating conditions to achieve pollutant removal. Oxygen is
supplied to the SBR tanks cyclically, using blowers and a fine bubble diffuser system for oxygen
transfer. Aeration is discontinued to the tank for anaerobic / anoxic and settle cycles to provide
biological nutrient removal in support of either the groundwater discharge or the Class A-1 reuse
compliance. The different process cycles include simultaneous fill and effluent withdrawal,
aeration / reaction where nitrification and phosphorus uptake occur, and settling where
denitrification and phosphorus release occur. The decant flow would flow to cloth disk filters that
provide additional surface filtration to the gravity settled solids from the upstream SBR. Disk filter
effluent (filtrate) is UV disinfected and stored onsite temporarily prior to pumping to reuse and
groundwater discharge sites.
SBR technology is not commonly utilized where less than 5 mg/L total nitrogen (Montana Class
A-1 reuse water requirement) is needed. SBR plants are capable of producing less than 5 mg/L
total nitrogen when lightly loaded, but continued performance at this level at full loading will likely
require extending the react cycle (air off, mixing on) and feeding some external carbon to facilitate
denitrifying bacteria activity and growth.
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There are multiple SBR and disk filter system suppliers capable of providing good quality SBR
and disk filter equipment, with minor variations in design (e.g., aeration system technology, mixing
technology, decanter technology, filter particle size removal capability, disk filter flow path, and
configurations).
Surface filtration removes suspended particulate material from liquids by mechanical separation
in a sieving process. The pore sizes of the filter material range from 5 to 30 microns, and the
effective pore size is smaller with buildup of cake on and in the cloth media. Cloth filtration has
advantages over depth filtration in footprint, breakthrough, and maintenance; and is commonly
used for tertiary treatment of secondary effluent. Cloth filtration is a proven technology and will be
selected for this project for its history of high performance and quality reuse production.
Common design approaches are to partially submerge disks in a concrete basin or manufactured
steel tank (available in carbon steel, 304 stainless steel, or 316 stainless steel) and SBR decant
to flow from the outside-in or inside-out of the disk filters. Water flows by gravity from the outside
of the disks through the filter medium to an internal collection system in outside-in filters. The
filters are cleaned via vacuum when needed based on a predetermined high tank level. Insideout filters treat wastewater from an internal central feed tube that is gravity fed through the bottom
half of the filters. The disks are cleaned by a high-pressure jet spray from a counter current
backwash system which is also triggered by a high tank level sensor.
Schematics of typical disk filter configurations are shown in Figure 4.6.1B.
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FIGURE 4.6.1B - DISK FILTER SCHEMATICS OF OUTSIDE-IN (AQUA AEROBIC SYSTEMS, INC,
ABOVE) AND INSIDE-OUT (KRUGER-VEOLIA, BELOW) FLOW PATHS.

MAINTENANCE
All the wastewater treatment equipment will be maintained as recommended by the manufacturer.
The frequencies for maintenance will be based on actual operating conditions, but the operator
should never omit any maintenance operations or change frequency of maintenance required to
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comply with warranty requirements. The operator will refer to the equipment manuals for
responses to common operating problems and for detailed maintenance procedures. A
maintenance schedule and record will be developed and used to record maintenance based on
the recommendations in the equipment manuals, and operator experience. General good
housekeeping tasks will be routinely performed.

4.6.2 DESIGN CRITERIA
The Canyon Area WRRF is designed to produce an effluent compliant with Montana DEQ Class
A-1 standards for reuse, so that the water could be reused without restriction in the Canyon Area
and be exempt from groundwater discharge permit requirements per ARM 17.30.1022. The facility
would be rated for an average annual daily flow of 305,000 gpd.
The resulting effluent design criteria are summarized in the table below.
TABLE 4.6.2 - CANYON AREA WRRF EFFLUENT DISCHARGE CRITERIA
EFFLUENT CRITERION
Future Average Flow, gpd
cBOD5, mg/L
TSS, mg/L
Total Nitrogen, mg/L
Ammonia-Nitrogen, mg/La
Total Coliform (CFU/100 mL)
Average of Last 7 days of Sampling
Maximum Single Sample
pH

LIMIT/STANDARD
305,000
10
10
5
1
2.2
23
6.0 - 9.0

Not a permit limit, but a practical effluent limit necessary to meet a TN limit of 5 mg/L

a

4.6.3 KEY CONSIDERATIONS
The following factors were used for evaluating and sizing treatment facilities for the Canyon Area
WRRF:
•

Pumping and conveyance systems are sized to accommodate projected peak
instantaneous flow rates (including internal recycle flows and firm pumping capacity) so
that no overflows occur.

•

Screening and grit removal are sized to accommodate projected peak flows and
manufacturer requirements for maximum allowable screen slot openings.
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•

Aeration equipment capacities are sized to meet the maximum aeration demand with the
largest aeration unit or treatment train out of service, so that all oxygen demand present
in the wastewater is satisfied prior to discharge.
o

Aeration tank volumes are based on target mixed liquor suspended solids (MLSS)
concentrations in the reactors (4,500 mg/L for SBR)

o

Minimum wastewater temperature was assumed as 10 deg C, and the minimum
SRT for nitrification was assumed to be 18 days

o

These maximum MLSS values must be maintained under maximum month loading
conditions

•

Filtration rates are sized on peak areal loading rates under peak day flow or maximum
month flow with one unit out of service.

•

UV disinfection design is based on peak day flow, achieving less than 2.2 MPN/100 mL of
viable total coliform, and a UV transmittance (water clarity) appropriate for the upstream
filtration technology:

•

o

MBR Filtrate Transmissivity: 75%

o

SBR-Cloth Filtration Transmissivity: 50%

WAS Holding was based upon waste activated sludge concentration of 10,000 mg/L for
MBR, and 3,500 mg/L for SBR.

•

Aerobic Digestion is sized for 30 days of Solids Retention Time (SRT) at 15 deg C.
Digested biosolids would be compliant with Class B biosolids.

•

In-vessel composting would be utilized (similar to the Big Sky WRRF), to achieve Class A
Biosolids to facilitate disposal of biosolids. The only other viable alternative would be
landfilling or land-applying Class B biosolids from aerobic digestion, but this would require
disposal in the Gallatin Valley, and the costs and risks of hauling biosolids down US 191
eliminated this alternative from further consideration.

•

Odor control systems are sized based upon anticipated air exchange requirements for
various spaces (driven by National Fire Protection Association (NFPA) 820) and
associated airflow volumes.

4.6.4 TREATMENT PROCESS DESIGN PARAMETERS
The table below summarizes the design criteria for the treatment process of Alternative 3 and
predicted effluent quality at maximum month design conditions for buildout.
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TABLE 4.6.4. DESIGN CRITERIA FOR THE TREATMENT PROCESS OF ALTERNATIVE 2
DESCRIPTION

VALUE

INFORMATION

Coarse Screens

bar screens

Influent Equalization Volume

6-mm slots
65% removal of particles smaller
than 210 microns
0.20 MG

SBR Tank Volume

0.40 MG

Aeration Demand

2,400 scfm

Carbon Addition

15 gal/d

Process Basin MLSS
Post-Equalization Tank Volume
Chemical Phosphorus Removal
Tertiary Filtration

4,500 mg/L
0.090 MG
30 gpd
5-µm

Aerobic Digester Volume

0.12 MG

Ammonia
TN
TP
TSS
BOD

< 1 mg/L
< 5 mg/L
< 1 mg/L
< 10 mg/L (ND)
< 10 mg/L

Grit

Vortex
Submersible mixer
Submersible mixer, fine bubble
diffuser and positive displacement
blower aeration system
Methanol chemical feed and
storage
Submersible mixer
Alum chemical feed and storage
Disk Filters
Coarse bubble diffuser and positive
displacement blower aeration
system
Meets or exceeds effluent limit
Meets or exceeds effluent limit
Meets or exceeds effluent limit
Meets or exceeds effluent limit
Meets or exceeds effluent limit

The influent equalization is sized to accommodate the volume of one SBR tank. There will be a
minimum of two parallel SBR tanks for redundancy and operational flexibility. The disk filters will
have a common inlet channel with combined flow from the SBR tanks. SBR solids are wasted
with WAS pumps to the solids handling facilities and backwash from the disk filters are returned
to the head of the WRRF.

4.6.5 MAPS
Figure 4.6.5A provides a conceptual WRRF site plan. Figure 4.6.5B provides an overview of
required infrastructure, conceptual siting of subsurface disposal galleries and future surface water
recharge basins. A ‘purple-pipe’ main will convey treated wastewater to disposal locations. This
main is recommended to be installed parallel to the collection main down to Ramshorn
Subdivision to facilitate use of existing drainfields. Existing drainfields at Lazy J and Ramshorn
have an estimated combined capacity of 165,000 gpd based on review of available design
drawings and subsurface information. Supplemental disposal capacity of approximately 170,000
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gpd is depicted within the Quarry PUD parcel to account for potential near-term infrastructure and
additional district capacity needs if initial district formation is limited in extent.

FIGURE 4.6.5A - CONCEPTUAL WRRF SITE PLAN
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FIGURE 4.6.5B: ALTERNATIVE 3 SCHEMATIC LAYOUT (11X17 INSERT, NEXT PAGE)
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4.6.6 ENVIRONMENTAL IMPACTS
The environmental impacts of Alternative 3 are the same as Alternative 1 previously discussed
herein.

4.6.7 LAND REQUIREMENTS
The land requirements of Alternative 3 are the same as Alternative 1 previously discussed herein.

4.6.8 POTENTIAL CONSTRUCTION PROBLEMS
For all three of these alternatives, high groundwater, especially east of Highway 191, may be
encountered during construction of parts of the collection system and insulation may be required
for areas where pipes cannot be buried below the frost line. The construction challenges of the
collection system are similar to those identified in Section 4.3.1.

4.6.9 SUSTAINABILITY CONSIDERATION
WATER AND ENERGY EFFICIENCY
Site conditions (i.e., groundwater level, bedrock, ground conditions) permitting, design of the
WRRF hydraulics to minimize onsite pumping and selecting equipment technologies that are
energy efficient aid in offsetting the energy demand of the WRRF. SBR systems have fewer
ancillary support systems than MBR and require less energy for operations.

GREEN INFRASTRUCTURE - STORMWATER
Similar to Alternative 1, impervious area will increase with this alternative, primarily with
construction of a new WRRF building and associated parking, facilities, and landscaping. Green
stormwater design will be considered in the design or these facilities to minimize negative impacts
through stormwater quality and quantity.

4.6.10 COST ESTIMATE
The conceptual opinion of probable cost was developed based on preliminary equipment cost
proposals, previous project data, engineering judgement and RS Means cost estimating manuals.
This cost opinion represents a Class 4 Estimate based on the definitions of the Association for
Advancement of Cost Engineering (AACE) International. This level of cost opinion is appropriate
for planning level evaluations made with incomplete information. The cost opinion at this level of
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engineering is considered to have an accuracy range of +50/-30 percent including a 20-percent
construction contingency. Actual costs will not be determined until a bidding process has been
completed at the time of construction.
The costs shown below account for Big Sky area construction inflation; labor inflation; recent
Covid-driven inflation; and projected inflation due to stimulus-driven increases in water and
wastewater infrastructure projects. Cost assumptions include a concrete unit price of $1800 per
cubic yard; building costs of $350 per square foot; and an equipment cost factor of 1.4 including
20% contractor profit, 15% installation cost, and 5% tax.
Canyon OM&R costs are discussed previously in this section and summarized in Table 4.6.11.
TABLE 4.6.11 - COLLECTION SYSTEM, OPINION OF PROBABLE PROJECT COST
EOPCC, Million$
SEWER COLLECTION PROJECT COMPONENT
(Class IV AACE)
Total Canyon Area Collection System Cost
$9.3

4.6.12 TREATMENT
The SBR WRRF EOPOCC is shown in Table 4.6.12.
TABLE 4.6.12 – ALTERNATIVE 3 CANYON AREA MBR WRRF EOPCC
ALTERNATIVE 3 SBR WRRF
Description
Cost
Headworks
Odor Control
Coarse Screens
Vortex Grit Removal
Footprint of building - 50 ft x 60 ft @ $350/sq ft
Sequencing Batch Reactors
Concrete - 1,500 CY @ $1800 / CY
Post-EQ Pumps
SBR Equipment
Disk Filter Facility
Equipment
Building - 25 ft x 25 ft @ $350/sq ft
Chemical Storage and Feed Equipment
UV Disinfection
Equipment
Building - 15 ft x 40 ft @ $350/sq ft

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

1,560,000
150,000
200,000
160,000
1,050,000
3,868,800
2,655,000
23,800
1,190,000
573,000
354,200
218,750
93,000
660,000
450,000
210,000
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ALTERNATIVE 3 SBR WRRF
Description
Aerobic Digesters
Concrete - 320 CY @ $1800 / CY
Aeration System
Blowers

Cost

$
$
$
$

1,149,900
571,000
84,000
182,000

Sludge Transfer Pumps and Grinder
Digest sludge transfer pumps footpring to building - 20 ft x 40 ft @ $350/sq ft
Dewatering Facility
Equipment - Plug Mill for Sludge / Compost Mix

$
$
$
$

32,900
280,000
720,000
300,000

Building footprint - 30 ft x 40 ft @$350/sq ft
Two-Vessel Composting System and Drying Beds
Electrical, Chemical, and Blower Building - 60 ft x 40 ft @ $350/sq ft
Administration and Control Building - 30 ft x 40 ft @ $350/sq ft
Mobilization, Bonds Insurance

$
$
$
$

420,000
777,000
840,000
420,000
10%
1,559,000
5%
533,000
5%
533,000
10%
1,066,000
18%
1,919,000
10%
344,000
5%
533,000
17,149,000
5%
857,450
20%
3,430,000
10%
1,715,000
23,151,450
18%
4,167,000
27,318,000

$
Process Piping and Fittings
$
Site Work
$
Mechanical
$
Electrical
$
Architectural (10% of Buildings)
$
Instrumentation and Controls
Subtotal
AIS

$
$
$

Construction Contingency
$
Undeveloped Design Details
Subtotal
Non-Construction Costs (Engineering, Geotechnical, Permitting)
Total Capital Cost

$
$
$
$
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4.6.13 TREATED WATER DISPOSAL/REUSE INFRASTRUCTURE
The Canyon Area treated water reuse and disposal infrastructure EOPCC is summarized in the
table below.
TABLE 4.6.13A - CANYON AREA TREATED WATER REUSE AND DISPOSAL STORAGE, PUMP
STATION AND PIPELINE, RECHARGE OPINION OF PROBABLE COST
EOPCC, Million$
CONVEYANCE PROJECT COMPONENT
(Class IV AACE)
Treated Water Storage at the Canyon Area WRRF
$1.5
(Approximately 350,000 gallon buried reservoir)
Treated Water Pump Station (3 Vertical Turbine Pumps complete with
$0.6
electrical gear, controls, access hatches and bridge crane.
12/10/8-inch Forcemain from Canyon Area WRRF to the High School
$3.2
(11,600 ft)
Groundwater Recharge – 165,000 gpd Existing
$1.3
Drainfield Capacity ($0.3M), 170,000 gpd Auxiliary
Recharge Capacity ($1.0M)
Total =
$6.6M
The combined EOPCC costs for Alternative 1 are summarized the table below.
TABLE 4.6.13B - ALTERNATIVE 3 TOTAL EOPCC
DESCRIPTION
COST, MILLION DOLLARS
Canyon Area Sewer
$9.3
SBR-Cloth Filtration WRRF
$27.3
Disposal
$6.6
TOTAL
$43.2

4.6.14 OPINION OF PROBABLE OPERATION, MAINTENANCE &
REPLACEMENT COSTS
Canyon OM&R costs are discussed previously in this section and summarized in Table 4.6.14A.
TABLE 4.6.14A - CANYON AREA SEWER COLLECTION SYSTEM, OPINION OF PROBABLE
ANNUAL OM&R COST
OM&R COMPONENT
EOPCC (Class IV AACE)
Annual Sewer Collection System Operation and Maintenance
$125,000
Annual Depreciation/Replacement Budget (2% of Total Project Cost)
$186,000
TOTAL COLLECTION SYSTEM OM&R COST
$311,000
The operation and maintenance activities for the SBR WRRF are similar to those detailed for
Alternative

1.

The

$364,000

for

operations

and

maintenance

and

$683,000
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replacement/depreciation brings the total OM&R cost estimate for the Canyon Area WRRF to
$1,047,000 as shown in Table 4.6.14B.
TABLE 4.614B - CANYON AREA SBR WRRF, OPINION OF PROBABLE ANNUAL OM&R COST
2
LS
Full-Time Employees (Operators)
$ 100,000
$ 200,000
1
LS
Gas and Electricity
$ 38,000
$ 38,000
1
LS
Chemicals (Alum, Polymer)
$ 20,000
$ 20,000
1
LS
Solids Handling (Composting, includes revenue)
$ 30,000
$ 30,000
Consumables Budget (e.g., probes, oils,
1
LS
gaskets)
$ 15,000
$ 15,000
1
LS
Repairs and Maintenance Budget
$ 16,000
$ 16,000
1
LS
Education, Licensing (Ops and SCADA)
$ 15,000
$ 15,000
1
LS
Laboratory Analyses (including shipping)
$ 30,000
$ 30,000
1
LS
Plant Investment (Depreciation/Replacement)
$ 683,000
$ 683,000
TOTAL CANYON AREA SBR WRRF OM&R COST
$ 1,047,000
The disposal OM&R costs for Alternative 3 is similar to Alternative 1 and shown in in Table
4.6.14C.
TABLE 4.6.14C - TREATED WATER REUSE AND DISPOSAL OM&R, OPINION OF PROBABLE
COST
CONVEYANCE OPERATION, MAINTENANCE AND
EOPOMRC (Class IV
REPLACEMENT (OM&R) COMPONENT
AACE)
Storage Reservoir O&M
$5,200
Pump Station Electricity Cost
$12,000
Pump Station O&M
$10,400
Treated Water Pipeline O&M
$5,200
Total Canyon Area Treated Water Storage, Pumping and Pipeline
OM&R Cost Estimate)
$32,800
The total EOPCC costs for Alternative 1 are summarized in Table 4.6.14D.
TABLE 4.6.14D - ALTERNATIVE 3 TOTAL OM&R COSTS
DESCRIPTION
COST
Canyon Area Sewer
SBR-CLOTH FILTRATION WRRF
Disposal
Total

$ 311,000
$ 1,047,000
$
32,800
$ 1,390,800

4.6.15 LIFE CYCLE COSTS
The Life Cycle of this alternative is projected over a 20-year planning period. Combined annual
O&M cost are estimated at $522,000 (OM&R costs less depreciation/replacement). Upfront
capital is estimated at $41,900,000. The actual average useful life of the asset is estimated at 40
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years based on facility planning and design. There is not estimated to be any major R&R
throughout the duration of the planning period. Table 7 below, identifies the overall LCC of this
alternative. Current real interest rate of -0.5 percent was used based on OMB Circular A-94,
Appendix C (revised November 2020).
TABLE 4.6.15 – ALTERNATIVE 3 LIFE CYCLE COST
ITEM
Capital Cost
Salvage Value (Discounted)
Net Capital Cost
Annual Treatment O&M
Annual Disposal O&M
Annual Collections O&M
Total O&M (Discounted)
Total LCC

$
$
$
$
$
$
$
$

AMOUNT
43,200,000
23,878,000
19,322,000
364,000
33,000
125,000
11,009,000
30,331,000
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5.0 SELECTION OF AN ALTERNATIVE
Each technically feasible alternative presented in Chapter 4 was evaluated to select the most beneficial
alternative implementation. The feasible alternatives are evaluated below based on an organized and
systematic approach. This methodology ensures a consistent and unbiased means of selecting the most
beneficial alternative. Each alternative was evaluated by applying consistent criteria. These criteria
include life cycle cost, technical and logistical feasibility, operations and maintenance complexity, public
health and safety, environmental impacts, and public acceptance. Each viable option was ranked within
a decision matrix. The alternative selection process is presented for the treatment and disposal systems
individually. The alternative determined to be the most beneficial will be discussed in greater detail in
Chapter 6.0-Proposed Project.
A summary of comprehensive alternatives (treatment, collection, disposal) is included in Table 5.0.
Discussion of life cycle costs and non-monetary factors considered for each Alternative during this
decision-making process can be found in the following sections.
TABLE 5.0 - ALTERNATIVE SELECTION DECISION MATRIX
ALTERNATIVE
TREATMENT
COLLECTION
Alternative 1
Canyon MBR
Gravity
Alternative 2
Big Sky WRRF
Gravity, Lift Station
Alternative 3
Canyon SBR & Disk Filter
Gravity

DISPOSAL
Groundwater
Groundwater
Groundwater

5.1 LIFE CYCLE COST ANALYSIS
A life cycle cost comparison (shown on a net present value basis) for the three alternatives is presented
in Table 5.1. The development of these values is found in Section 4. The total life cycle cost of the
three alternatives varies from a low of $24.7 million to a high of $32.6 million.
TABLE 5.1 - ALTERNATIVE LIFE CYCLE COST ANALYSIS SUMMARY
ITEM
ALTERNATIVE 1
ALTERNATIVE 2
Capital Cost
$
45,700,000
$ 30,750,000
Salvage Value (Discounted)
$
25,259,000
$ 16,996,000
Net Capital Cost
$
20,441,000
$ 13,754,000
Annual Treatment O&M
$
418,000
$
323,000
Annual Disposal O&M
$
33,000
$
69,500
Annual Collections O&M
$
125,000
$
125,000
Total O&M (Discounted)
$
12,148,000
$ 10,914,000
TOTAL LCC
$
32,589,000
$ 24,688,000

ALTERNATIVE 3
$ 43,200,000
$ 23,878,000
$ 19,322,000
$
364,000
$
33,000
$
125,000
$ 11,009,000
$ 30,331,000
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The LCC analysis does not take into account the potential operational cost savings of phasing the
projects. Alternative 1 and Alternative 3 have minimal reduction in O&M costs resulting from
phasing of construction and operation. Alternative 2 allows for the District to only pay for
wastewater treatment capacity that is needed at the Big Sky WRRF. This will result in a reduction to the
LCC of Alternative 2 because of the reduced O&M. The reduction in LCC can be estimated based on an
estimated phasing in of O&M costs. Assuming full build out is achieved over the 20-year life of the
system and growth is realized in a straight-line manner, the average O&M cost for treatment
would average to half of the projected O&M. This results in a total LCC for the Alternative 2 reducing to
$21.3M.

5.1.1 ALTERNATIVE 1
Alternative 1 is the most expensive alternative, but not significantly. Given the very high-level cost
estimate methodology, alternatives 1 and 3 are nearly the same cost.
Pros: NA.
Cons: Highest LCC.

5.1.2 ALTERNATIVE 2
The net present value for Alternative 2 is approximately 80 percent of the next lowest alternative.
Although Disposal O&M is more than double the cost of the other alternatives, Treatment Impact
Fee deferral, phased O&M, Resort Tax contributions, and Disposal Credit for letting BSCWSD
dispose of BSCWSD effluent make this overwhelmingly the cheaper option.
Pros: Cheapest LCC.
Cons: More expensive disposal.

5.1.3 ALTERNATIVE 3
Alternative 3 is the second most expensive alternative, but not significantly. Given the very highlevel cost estimate methodology, alternatives 1 and 3 are nearly the same cost.
Pros: SBR O&M is cheaper than MBR O&M.
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Cons: Second highest LCC.

5.2 NON-MONETARY FACTORS
This PER covers the conceptual design and cost estimation for sewer collection, pumping and
conveyance, and treated water reuse and disposal infrastructure. However, there are also inherent nonmonetary issues that should be considered regarding this infrastructure.

5.2.1 TECHNICAL AND LOGISTICAL FEASIBILITY
Alternative 2 represents the most immediately implementable project based on available land
area within the current GCCWSD limits and eliminating the logistics of constructing a new
treatment plant and associated administration, staffing, operation and maintenance, etc. Relative
to treatment, Alternative 2 has an ‘as-needed’ phasing component as the GCCWSD can negotiate
capacity incrementally with the BSCWSD, whereas Alternatives 1 and 3 require addressing
challenging design variables of treating flow rates across wide spectrum (i.e. as little as 50,000
gpd at start-up, potential 50,000+ gpd scale rapid connections, and gradual long-term build-up to
300,000+ gpd long-term service capacity.

ALTERNATIVE 1
The exact location of a potential Canyon Area WRRF is yet to be determined. This presents a risk
to Alternative 1, as it is contingent upon the identification of a viable location for a Canyon Area
WRRF. A minimum of 2 acres is recommended for the WRRF. The phasing of a local Canyon
Area WRRF for the initial low flow rates will be difficult with MBR skids but more feasible than
Alternative 3.
Pros: Single district ownership; Land area less than Alternative 3; phasing easier compared to
Alt.3.
Cons: Land area greater that Alternative 2; phasing; staffing; operating; detrimental
environmental impacts greater than Alternative 2.
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ALTERNATIVE 2
Alternative 2 is the most feasible option to implement logistically due to the complexity of installing
a local Canyon Area WRRF with respect to the extreme range in potential flow rates and
uncertainty in timing of treating the anticipated flow rates making planning and design of such a
facility difficult. The Big Sky WRRF is designed to treat flow rates up to 1.8 mgd and the average
annual day flow rate of 0.91 mgd is not expected until build-out of Phase 1 (10,678 SFEs @ 85
gpd / SFE). The 2019 Big Sky WRRF average day flow is 394,590 gpd associated with
approximately 5,300 SFEs @ 75.3 gpd/ SFE. The combined near-term average annual day flow
rate

of

the

Big

Sky

WRRF

with

the

first

phase

of Canyon

Area wastewater

is

approximately 471,590 gpd and is approximately 52% of the Phase 1 design average annual day
design flow of 910,000 gpd. There is more than enough capacity at the Big Sky WRRF to treat
the phased flows of the Canyon Area Sewer; although, it is important to note that the buildout of
the Big Sky WRRF Phase 1 project capacity is allotted to development within the District with a
credit of 500 SFEs for workforce housing. Although the Big Sky WRRF Phase 1 upgrade and
expansion project design capacity does not include capacity “on paper” for the Canyon Area
wastewater, there is a future Phase 2 upgrade and expansion project anticipated that will
accommodate and treat Canyon Area wastewater flows. In effect, sewering the Canyon Area and
adding the flow and load to the Phase 1 WRRF will push the BSCWSD into Phase 2 more rapidly
than they would need to implement it otherwise.
Compared to the other alternatives, Alternative 2 would require additional land to convey
wastewater to and from the BSCWSD WRRF. However, this land would follow Highway 64 and
obtaining an easement should be feasible. The BSCWSD has agreed with the Interlocal
Agreement to treat Canyon Area wastewater at their WRRF, so land for a new WRRF is not
needed. Land for the wastewater lift stations will need to be leased or purchased from landowners.
Pros: Limited land area requirement; WRRF phasing ease; staffing & operation ease.
Cons: Multi-district coordination and agreements.

ALTERNATIVE 3
As with Alternative 1, the exact location of a potential Canyon Area WRRF is yet to be determined.
This presents a risk to Alternative 3, as it is contingent upon the identification of a viable location
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for a Canyon Area WRRF. Slightly more land would be needed for an SBR with filtration than for
the MBR proposed in Alternative 1.
Year-round compliance with Class A-1 treatment requirements for total nitrogen would be more
challenging than if MBR treatment were utilized as carbon addition is not commonly used with
SBRs due to complexity of chemical dosing and risk of high carbon levels in treated effluent. SBR
skids exist but are not commonly used. Phasing an SBR and disk filter WRRF is significantly more
challenging the other alternatives.
Pros: Single district ownership, easier to operate than Alternative 1.
Cons: Greatest land area requirement; phasing; staffing; operating.

5.2.2 OPERATIONS AND MAINTENANCE (O&M) COMPLEXITY
Alternative 2’s co-solution with BSCWSD allows for sharing many administrative, staffing,
operation and maintenance, and other logistical responsibilities immediately and going forward,
making it the best in terms of O&M complexity. All alternatives would require at least one class
1C wastewater operator and a Canyon Area sewer operator.

ALTERNATIVE 1
The Canyon Area WRRF would require two licensed operators to provide backup in the event of
vacation or sickness, share of on-call duties, and at times conduct work that requires two persons
on-site. At smaller facilities such as those in southwest Montana, operations staffing is typically
the highest single cost for WRRF O&M.
MBRs are more complex than SBRs and disk filters but are highly automated and
monitored with instrumentation and controls furnished by the supplier. Suppliers are historically
responsive and have good industry reputations with responding to operational issues;
however, resolving issues that do arise may take more time than Alternative 3 due to the system
complexity.
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As MBRs, Alternatives 1 and 2 have the advantage of being able to share ongoing operator
expertise and training with BSCWSD operators and to potentially coordinate spare parts
purchasing.
If there are not a lot of initial connections, it would be difficult to operate efficiently until there are
sufficient flows.
Pros: Coordination with BSCWSD MBR Operators.
Cons: MBR harder to operate than Alternative 3; difficulties operating efficiently at low capacity
during District growth.

ALTERNATIVE 2
As MBRs, Alternatives 1 and 2 have the advantage of being able to share ongoing operator
expertise and training with BSCWSD operators. Depending on how the interlocal agreement is
developed, GCCWSD will likely have reduced operator needs if BSCWSD staff maintain
treatment operations. Alternative 2’s collection operations will be more involved than other
alternatives due to the large pumphouses but shouldn't present extra obstacles to hiring a
qualified operator.
Relative to treatment, Alternative 2 has an ‘as-needed’ phasing component as the GCCWSD can
negotiate capacity incrementally with the BSCWSD, whereas Alternatives 1 and 3 require
addressing challenging O&M variables of treating flow rates across wide spectrum.
Pros: Share of O&M responsibilities with BSCWSD; ease of O&M during gradual District
growth.
Cons: Additional pumps.

ALTERNATIVE 3
SBR WRRFs are simpler to operate than MBR WRRFs. The current BSCWSD treatment plant
is an SBR with filtration and UV disinfection, as proposed in Alternative 3. Current BSCWSD
would be able to share their expertise with any new operators at the GCCWSD WRRF.
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Year-round compliance with Class A-1 treatment requirements for total nitrogen likely would be
more challenging than if MBR treatment were utilized.
If there are not a lot of initial connections, it would be difficult to operate efficiently until there are
sufficient flows.
Pros: Simple operations.
Cons: Least operator sharing potential; harder to consistently meet class A-1 standards;
difficulties operating efficiently as low capacity during District growth.

5.2.3 PUBLIC HEALTH AND SAFETY
All alternatives would treat to A-1 effluent standards and be major improvements to public health
and safety compared to current conditions or business-as-usual development. None of the
alternatives score a 1 since wastewater, although highly treated, will be discharged to an aquifer
that contains drinking water wells.

ALTERNATIVE 1
The reuse and disposal system for Alternative 1 requires storage of treated water at the Canyon
Area WRRF. There is not room nor desire for a large open reservoir in the northern portion of the
Canyon Area, so this reservoir would be very small relative the treated water storage utilized by
the BSCWSD for their reuse program. A small storage reservoir presents risk – if there is a critical
failure in the reuse and disposal distribution system, then an overflow of treated water from the
reservoir is possible. With no surface water discharge permit this would result in a discharge
violation as well as surface runoff from the Canyon Area WRRF site.
Pros: Significant nutrient reduction to canyon aquifer and the Gallatin River; reduced risk of
surfacing and direct contact with wastewater; less risk of overflow from lift stations than
Alternative 2.
Cons: Higher risk of storage failure than Alternative 2.

ALTERNATIVE 2
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Since BSCWSD effluent would be used to recharge the canyon aquifer as well as GCCWSD
effluent, this removes less wastewater effluent from the aquifer than the other alternatives.
However, this is not viewed as a significant issue, as effluent is treated well beyond current
health standards, and although the load is higher, the concentration is not. The canyon would
benefit from the extra water recharge.
Pros: Significant nutrient reduction to canyon aquifer and the Gallatin River; reduced risk of
surfacing and direct contact with wastewater.
Cons: Large lift stations increase risk of sewage overflows than other Alternatives; additional
wastewater loading to the canyon aquifer.

ALTERNATIVE 3
Alternative 3 would have the same space challenges and likelihood of failure from the reuse
and disposal distribution system as Alternatives 1 and 2 but would have slightly higher
consequences because its effluent is of a slightly lower quality.
Pros: Significant nutrient reduction to canyon aquifer and the Gallatin River; reduced risk of
surfacing and direct contact with wastewater; less risk of overflow from lift stations than
Alternative 2.
Cons: Higher risk of storage failure than Alternative 2; lower quality effluent than Alternatives 1
and 2.

5.2.4 LOCAL ENVIRONMENTAL BENEFIT
Alternative 2 clearly has the best impact on the West Fork Watershed Nutrient TMDLs.
Additionally, reducing nutrients flowing into the West Fork and subsequently into the Gallatin River
at their confluence makes Alternative 2 the best option for Gallatin River health as well. MBRs are
more advantageous for environmental health than SBRs with Disk Filters in that they produce
higher quality effluent more reliably.

ALTERNATIVE 1
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The installation of the Canyon MBR WRRF would have some moderately detrimental
environmental impacts during construction, with substantial excavation, dust, noise, and traffic.
These are inherent with any significant construction project and would be controlled to the extent
possible.
Alternative 1 has a smaller footprint than Alternative 3. The project itself would have a net overall
positive impact on the environment, with improved treatment of what is currently septage and
drainfield effluent, and production of a higher quality effluent that is more suitable for discharge to
the environment. Membranes also improve transmittance and reduce the energy demand of the
UV disinfection system compared to disk filters in Alternative 3. Membranes are also
advantageous if contaminants of emerging concern are ever regulated or stricter limits are
enforced in the future as membranes are required for advanced water treatment systems.
This alternative would have no impact on the West Fork Watershed nutrient TMDLs.
Pros: Nutrient reduction to the Gallatin River and canyon aquifer.
Cons: No West Fork benefit; less Gallatin River nutrient load reduction than Alternative 2.

ALTERNATIVE 2
The installation of the infrastructure for Alternative 2 would have some moderately detrimental
environmental impacts during construction, with substantial excavation, dust, noise, and traffic.
These are inherent with any significant construction project and would be controlled to the
extent possible. The construction area would be significantly smaller than Alternatives 1 and 3.
Alternative 2 has the smallest construction footprint as only the two large lift stations will be
installed instead of an entire WRRF. The environmental impacts are greatly reduced with
selection of Alternative 2 compared to Alternatives 1 and 3 as there will not be a local WRRF
and the Big Sky WRRF already exists. Negligible new impervious area will be created.
The project itself would have a net overall positive impact on the environment, with improved
treatment and higher quality effluent suitable for discharge to the environment. An MBR WRRF
with chemical treatment capabilities is a robust and proven approach to enhanced nutrient
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removal. Membranes improve transmittance and reduce the energy demand of the UV
disinfection system compared to disk filters.
Alternative 2 assumes discharge capacity would be provided to BSCWSD in exchange for
treatment capacity for GCCWSD wastewater flows and loads. The BSCWSD currently land
applies 100% of its treated effluent via golf course irrigation which has been identified in past
studies as a major contributor to the nitrogen loading to the three impaired waterbodies in the
West Fork watershed. Moving a significant portion of this source of nitrogen would reduce nutrient
loading to West Fork while maintaining a net-nutrient reduction to the Gallatin River compared to
current conditions. Estimates suggest that nutrients could be reduced enough to meet TMDL limits
and potentially delist the West Fork from the Clean Water Act’s 303d list of impaired waterbodies.
Pros: Best nutrient reduction to the Gallatin River; reduces nutrient loading to 303 (d) listed
waterbodies; potentially meets West Fork TMDLs.
Cons: Additional nutrient loading to the canyon aquifer.

ALTERNATIVE 3
The environmental impacts of Alternative 3 are the mostly the same as Alternative 1 previously
discussed herein, with a slightly larger footprint.
This alternative would have no impact on the West Fork Watershed nutrient TMDLs.
Pros: Nutrient reduction to the Gallatin River and canyon aquifer.
Cons: No West Fork benefit; less Gallatin River nutrient load reduction than Alternative 2;
slightly larger footprint than other alternatives.
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5.2.6 SUSTAINABILITY
There are economies of scale regarding sustainability aspects of the Alternatives in that
installing a standalone Canyon Area WRRF has considerably more detrimental environmental
impacts including energy demand, construction impacts, and potential emissions compared to
treating the additional Canyon Area wastewater at the existing Big Sky WRRF.
Each alternative has comparable methods of groundwater recharge. Alternative 3 would likely
have lower quality of effluent to use in groundwater recharge. Alternative 2 would be able to
provide roughly double the groundwater recharge as the other two alternatives. MBRs are more
sustainable than SBRs with Disk filters in that they produce higher quality effluent and will be less
expensive if contaminants of concern are regulated or stricter effluent limits are enforced that
require advanced water.
Each alternative has comparable impacts on the existing facilities in the canyon by centralizing
treatment and improving health and safety of local humans and environment. Alternative 2 brings
an added positive impact by at least partially alleviating the BSCWSD’s current disposal
limitations, enabling them to continue to meet the needs of the community.
WRRFs remove pollutants from wastewater but unfortunately emit greenhouse gases including
carbon

dioxide

and

nitrous

oxides. Ideally, the

wastewater

process

completes

the

nitrification/denitrification cycle biologically, and nitrogen gas in released that is not considered a
greenhouse gas. Nitrous oxides have nearly 300 times the global warming potential
of carbon dioxide and are emitted during incomplete denitrification that can result from poor
aeration efficiency, process issues, etc.

ALTERNATIVE 1
MBRs are more complex and thereby more energy intensive than SBRs & Disk filters due to the
additional ancillary systems including 1) air scour blowers that meet as much demand
as activated sludge aeration process blowers and nearly double the aeration demand of the
MBR resulting in as much or more aeration than conventional activated sludge (CAS).
SBRs and disk filters have less aeration demand than CAS due to being a batch
process with cycles where there are periods of no aeration vs zones with constant aeration in
conventional activated sludge and MBR facilities; 2) backpulse / clean in place (CIP) pumping
that typically equates to short durations of flows equal to the peak flow of one membrane
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tank dedicated permeate pump; 3) CIP chemical (sodium hypochlorite and citric acid) storage
and feed systems; 4) compressed air system; and 5) instrumentation and control
systems requiring more maintenance and energy including a considerable amount
of pneumatically actuated valves.
The collection systems of Alternatives 1 and 3 are comparable and more efficient than Alternative
2.
Pros: Lower collection/disposal energy use than Alternative 2.
Cons: Highest electricity and propane use for treatment.

ALTERNATIVE 2
As an MBR, Alternative 2 has the same issues with system complexity and high energy use as
Alternative 1. However, since a new WRRF is not needed, Alternative 2 has less impact than
Alternative 1.
Alternative 2 would require additional ongoing pumping of raw wastewater uphill to the
BSCWSD’s WRRF and has the least energy efficient disposal/collection system.
Alternative 2 would make the BSCWSD more sustainable with the much-needed flexibility to serve
the changing needs of the community. The BSCWSD can potentially expand their treatment
facilities beyond 0.92 MGD with additional planning, design, and construction, however, the most
limiting factor in expansion of the BSCWSD is effluent disposal. Significant, additional irrigation
disposal will require additional storage of treated effluent, which is undesired and becoming
infeasible due to the land requirements, costs, and difficulties in management. The BSCWSD is
evaluating other methods of effluent disposal and reuse, including snowmaking and groundwater
discharge/recharge (the latter potentially for indirect potable reuse). The feasibility of all these
disposal/reuse approaches is limited by the impaired status of the Middle and South Forks of the
West Fork of the Gallatin River. Impaired status requires compliance with total maximum daily
load (TMDL) limits on these streams, which requires extraordinary measures to avoid discharge
of additional nitrogen (or phosphorus) to these streams.
Pros: Economies of scale; adding use of existing system rather than running a separate system.
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Cons: Energy intensive.

ALTERNATIVE 3
Alt 3 has the most advantages in operation utility costs without considering the implications of an
additional WRRF to the already existing Big Sky WRRF. SBRs cycle aeration periods with nonaeration periods whereas MBRs have constant process tank aeration in addition to air scour
meaning that MBRs have as much or more air demand that conventional activated sludge
processes. SBRs have less aeration demand than conventional activated sludge processes.
With respect to O&M electricity and propane / backup power, Alternative 3 has fewer
disadvantages than Alternative 1. Alternative 2 is still more advantageous than Alternative 3 due
to the economies of scale of scale of the BSCSWD WRRF already in operation with equipment
capable

of

treating

the

additional

Canyon

Area

wastewater (e.g., existing 50

hp

pumps installed vs new 20+ hp pumps needed for a new Canyon Area WRRF).
The collection systems of Alternatives 1 and 3 would be comparable and more efficient than
Alternative 2, which would require additional ongoing pumping of raw wastewater uphill to the
BSCWSD’s WRRF.
Membranes would be required if advanced water treatment system to reduce contaminants of
emerging concern was required in the future.
Pros: Least energy intensive operations.
Cons: SBRs with disk filters are significantly less energy intensive than MBRs.
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5.2.6 PUBLIC ACCEPTANCE
Public buy-in and support is vital to getting a significant number of properties to connect to the
sewer and implementing the project at a scale where significant benefits will be realized. For
property owners and residents of the current and potential expanded GCCWSD, cost will likely
be the strongest factor of support. On a per user basis, Alternative 2 will be the most affordable.
Beyond cost, public scrutiny is focused on disposal method and how it will affect the environment.
Surface water disposal was dismissed early on due to strong public opposition to past discussions
of wastewater discharge to the Gallatin River. All alternatives have the same disposal method so
a strong public opinion between the three alternatives, beyond cost, is not anticipated.

ALTERNATIVE 1
On an overall and a per user basis, Alternative 1 ranks last in affordability.
Pros: NA
Cons: Least Affordable.

ALTERNATIVE 2
On an overall and a per user basis, Alternative 3 ranks best in affordability.
Alternate 2 is the least expensive alternative and will result in the least expensive per-user
costs. Alternatives 1 and 2 were presented to the public with the Feasibility Study in 2020 and
had a landslide victory in terms of public voting results.
Pros: Most affordable.
Cons: Multi-District coordination (not necessarily adverse public perception).

ALTERNATIVE 3
On an overall and a per user basis, Alternative 3 ranks second to last in affordability.
Pros: NA
Cons: Less affordable than Alternative 2.
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5.3 ALTERNATIVE RANKING MATRIX
Both the non-monetary factors and the LLC analysis were compared in an organized and systematic
method. A scoring structure was implemented to impartially compare the alternatives. The alternatives
were scored 1-10 for each criterion. The lowest overall score indicates the most desirable option. The
alternative scoring is presented in Table 5.3.
TABLE 5.3 - ALTERNATIVE SELECTION DECISION MATRIX
CRITERIA
Net Present Value
Technical and Logistical Feasibility
Operations and Maintenance Complexity
Public Health and Safety
Local Environmental Impacts
Sustainability (energy, water conservation)
Public Acceptance

Total
Ranking

ALT 1

ALT 2

ALT 3

10
7
9
3
3
7
3
42
#2

5
4
3
3
2
3
3
23
#1

7
10
7
3
5
7
4
43
#3

Alternative 2 is selected as the preferred alternative and will be discussed further in the following sections.
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6.0 PROPOSED PROJECT
This project will collect and convey wastewater within the Sewer Service Area via gravity sewer mains to
the new Canyon Area Lift Station (see Figure 6.0). The Lift Station will be constructed southwest of the
intersection of Lone Mountain Road (Hwy 64) and US 191 for conveyance of wastewater west along Hwy
64 to the Big Sky WRRF. A second lift station approximately halfway between the intersection and the
WRRF will be necessary to provide additional lift to the Big Sky WRRF. These two lift
stations and the forcemain will bring Canyon Area wastewater to the Big Sky WRRF for treatment at
the BSCWSD’s soon-to-be upgraded and expanded Membrane Bioreactor (MBR) facility. The
BSCWSD WRRF treatment upgrade is part of another project that is already underway and scheduled
for substantial completion in 2023. At the Big Sky WRRF, wastewater will be screened, de-gritted, and
then treated through a series of anaerobic/anoxic/aerobic zones to maximize biological nutrient
removal. The activated sludge will then be filtered by ultrafiltration membranes and UV disinfected. This
facility will produce an effluent compliant with Montana DEQ Class A-1 standards for reuse, so that the
water can be reused or be exempt from groundwater discharge permit requirements per ARM
17.30.1022. Biosolids are aerobically digested, dewatered, and composted with sawdust and coarse
green waste.
A portion of the Big Sky WRRF treated effluent will flow by gravity back to the canyon via a gravity
pipeline sharing a similar alignment to the Lift Station Forcemain. This water will be utilized for disposal
via groundwater infiltration, and potentially some future irrigation. Existing drainfields and rapid infiltration
basins will be initially utilized for groundwater disposal. Treated wastewater from the Big Sky WRRF that
is not routed to the Canyon Area for groundwater infiltration will be disposed through the current
BSCWSD disposal methods of irrigation on the golf courses (Meadow Village, Spanish Peaks and
Yellowstone Club), Big Sky Community Park, and some landscape irrigation. The BSCWSD may also
also provide disposal through groundwater discharge, snow-making, and indirect potable reuse.
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FIGURE 6.0 - ALTERNATIVE 2 SCHEMATIC LAYOUT (11X17 INSERT, NEXT PAGE)
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6.1 PRELIMINARY PROJECT DESIGN
Design criteria for completion of the project will include compliance with the minimum design standards
of DEQ design Circular DEQ-2 for wastewater facilities and all other federal, state and Gallatin County
regulations. The project will provide sewer service for an estimated population of 3,050 people, with an
average daily flow of 305,000 gpd and a peak hour flow of 1,047,000. The following summarizes the
design flow rates and wastewater characteristics.
TABLE 6-1: DESIGN FLOW RATES AND INFLUENT QUALITY SUMMARY
TIME PERIOD AND VALUE
INFLUENT CHARACTERISTIC
Flow (gallons per day, gpd)
Flow Peaking Factor
Load Peaking Factor
Flow (gallons per capita per day)
Service Area (Population Equivalent):
cBOD5
TSS
TN
TP

AVERAGE
ANNUAL
305,000
N/A
N/A
100
3,050 PEs
610 lb/day
671 lb/day
101 lb/day
28 lb/day

MAXIMUM
MONTH

PEAK HOUR

397,000
1.3
1.2

1,047,000
3.43
N/A

732 lb/day
805 lb/day
121 lb/day
33 lb/day

0.20 lb/capita
0.22 lb/capita
0.033 lb/capita
0.009 lb/capita

The treatment provided with this project will produce effluent meeting the following:
•

Less than 10 mg/L biochemical oxygen demand (BOD5) and total suspended solids (TSS)

•

Total Coliform

•

o

Less than 2.2 colony forming units per 100 milliliters (CFU/100 mL), 7 sample running

o

Less than 23 CFU/100 mL in any sample

average

Complies with non-degradation requirements necessary to support groundwater discharge and
irrigation reuse.

•

Total Nitrogen less than 5.0 mg/L in any sample.

6.1.1 COLLECTION SYSTEM LAYOUT
A completely new sanitary sewer collection system will be provided with this project to collect the
raw sewage generated in the Canyon Area and convey it for treatment.
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The Canyon Area generally slopes steadily downward from south to north. The slope is generally
about 0.75 percent, or 0.75 feet per 100 ft, and will enable gravity flow of wastewater northward
to the intersection of Hwy 64 / US 191 with typical sewer main depth. There is one short
(approximate 1,000 ft) stretch of terrain that slopes upward to the north along the US 191 corridor
that will require deeper trenching but will not prohibit gravity collection. The soils in the area are
primarily loam and cobbly loam (Preliminary Engineering Report for Canyon Area Wastewater
Treatment and Disposal, Dowl HKM, 2008) and are well suited for trenching and should require
minimal or no imported backfill. Roadway crossings will generally be constructed by boring under
the roadway or open cut trenching. Approximately 90 manholes will be installed with spacing
approximately every 300-ft to comply with DEQ-2 limits of maximum spacing of manholes of 400ft.
The collection system south of the Hwy 64 intersection will consist of 8-inch, 10-inch and 12-inch
diameter gravity mains to convey wastewater flows without surcharging the collection system.
The main, gravity-only sewer collection system will primarily parallel US 191, from Beaver Creek
Road (just south of Lone Peak High School) to Lone Mountain Road (Hwy 64). A small sewer
collection system will be extended approximately 0.2 miles north of Hwy 64. Along the eastern
lower portion of the gravity collection system from about Running Iron Rd to the Exxon gas station,
and the area to the north of the Hwy 64 / US 191 intersection, gravity mains will be provided on
both sides of US 191 to collect wastewater from connections east of the road and to limit the total
number of crossings needed across Highway 191 to just two.
In addition to the main collection system, a series of smaller diameter (generally 8-inch, SDR 26
PVC) gravity sewers will be provided to collect the sewage from each user area (neighborhood
or development) and convey it to the main collection system. In locations that already have inplace public wastewater systems (Lazy J, Buck’s T-4 and Ramshorn View Estates), gravity main
laterals will be provided to allow the existing system to connected to the new collection system.
Where existing residences and commercial development that are immediately adjacent to the
main collection line and not connected to an existing system, a service connection will be provided
consisting of a tee in the main collection line and a short section of 6-inch diameter service line to
the edge of the residence or commercial development easement or right-of-way to allow the
property owner to connect to the new collection system. The main collection system along US
191 will be large enough to accommodate the anticipated flows from bare lands within the Sewer
Service area that may develop in the future.
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Based on a preliminary hydraulic model of the Canyon Area main collection system, sewering the
Canyon Area will require approximately 22,600 feet of pipe (5,500 ft. of 12-inch, 3,900 ft. of 10inch, 13,000 ft. of 8-inch, and 200 ft. of 4-inch forcemain under the West Fork). Smaller pipe
connecting residences and businesses (laterals) would be the responsibility of the landowner.
The overall Canyon Area Sewer system is described in Table 6.1.1 and shown in Figure 6.1.1A.
TABLE 6.1.1 – CANYON AREA SEWER SYSTEM PIPING SUMMARY
DESCRIPTION
Collection System

Lateral Connections

LENGTH, FT
5,500
3,900
13,000
200
3,500

PIPE DIAMETER, IN
12
10
8
4
8

KEY
COMPONENTS
Gravity
Gravity
Gravity
Forcemain
Gravity
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FIGURE 6.1.1A – CANYON AREA COLLECTION SYSTEM
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As part of the collection system, a small lift station is located north of the confluence of the West
Fork of the Gallatin River with the mainstem of the Gallatin River to provide service to the
developments north of Highway 64. The average day flow for the area served by the north lift
station is approximately 7,500 gpd. The minimum pump flow rate will be approximately 80 gpm to
maintain a minimum pipe velocity of 2-ft/sec. The total dynamic head (TDH) to get under the river
to the main lift station at the intersection of 191 and 64 at 80 gpm will be approximately 20-ft. This
lift station will consist of at least two submersible pumps in a wet pit configuration, with a
small structure over the manhole. Odor control will be needed. A 4-inch sewer force main is
associated with this lift station. A preliminary submersible lift station design is shown in
Figure 6.1.1B and the associated 4-inch force main is shown above in Figure 6.1.1A.

FIGURE 6.1.1B – PRELIMINARY SUBMERSIBLE PUMP LIFT STATION DESIGN
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6.1.2 PUMPING STATIONS
Two lift stations in series will be constructed to pump Canyon Area wastewater from the
southwest corner of the intersection of Lone Mountain Road (Hwy 64) and US 191 to the Big Sky
WRRF. The first lift station will be located between US 191 and the Conoco station, south of
Highway 64, on land purchased or leased from the Conoco owner. The second lift will be located
approximately halfway between the first lift station and the Big Sky WRRF. The precise location
depends on site availability and accommodations.
The two lift stations are anticipated to be a wet-pit lift station configurations, as shown in Figure
6.1.2A. During final design, consideration may also be given to a dry-pit lift station configuration.

FIGURE 6.1.2A – WET-PIT LIFT STATION CONFIGURATIONS
The lift stations will pump the raw sewage from the Hwy 64 / US 191 intersection to the Big Sky
WRRF, approximately 1.8 miles (9,300 ft). The forcemain is anticipated to be an 8-inch diameter
main to convey the 727 gpm peak hour flow to the WRRF (based on an average day demand of
305,000 gpd and peaking factor of 3.43). A single 8-inch main will be used. If more capacity is
required, additional wet well capacity at the lift station could be provided to allow for a reduction
in the peaking factor.
The lift station will be designed to start small to move initial Gallatin Canyon Water and
Sewer District (GCSWD) flows but be expandable, meaning pump replacement, as the District
develops and expands. To maintain a velocity of two feet per second in the force main, the initial
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capacity of one lift station pump will be about 315 gpm. Upon build-out it will be able to convey as
much as 727 gpm. The lift station piping and valving and the approximately 9,300-foot forcemain.
The initial pumps will be approximately 50 hp. As the Canyon Area District approaches buildout, additional pumps will be added to the lift station. If the maximum pump capability is split
between multiple pumps, slightly larger pumps (60-75 HP) will be necessary to overcome the
increased friction loss.
The lift station design criteria is summarized in Table 6.1.2.
TABLE 6.1.2 – LIFT STATION DESIGN CRITERIA
FLOW RANGE, GPM
ESTIMATED TDH
Bighorn Center Lift Station
80
20

PUMP TYPE
Submersible centrifugal pumps

First Canyon Lift Station

315 - 727

100-150

Submersible centrifugal pumps

Second Canyon Lift Station

315 - 727

100-150

Submersible centrifugal pumps

The preliminary lift station locations and force main alignment are shown in Figure 6.1.2B.
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FIGURE 6.1.2B – CANYON AREA FORCE MAIN TO BIG SKY WRRF
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6.1.3 STORAGE
Effluent storage for this project will be handled by BSCWSD through their existing storage ponds,
that have capacity for the Canyon Area wastewater provided that disposal is provided as
proposed.

6.1.4 TREATMENT
This project will convey wastewater from the Canyon Area to the Big Sky WRRF for treatment at
an upgraded and expanded 0.91 million gallons per day (average annual flow) facility. The facility
is under construction and after commissioning it will produce an effluent compliant with Montana
DEQ Class A-1 standards for reuse, so the water could be reused or be partially exempt from
groundwater discharge permit requirements per ARM 17.30.1022.

6.1.5 EFFLUENT DISPOSAL
Parallel to the force main from the Hwy 64 / US 191 intersection to the Big Sky WRRF will be a
new gravity flow treated effluent pipe, conveying treated water (Class A-1 Reclaimed Water as
per DEQ-2 standards) from the WRRF west down Hwy 64 to the Canyon Area. This pipe will be
a pressure-class pipeline (likely either PVC or ductile iron) in order to preserve the elevation head
(pressure) from the WRRF that is approximately 200 ft higher in elevation and drive flow (rather
than using another pump station) south from the US 191 intersection into the Canyon Area for
reuse and/or groundwater discharge. The pressure gained from the pipeline’s descent down Hwy
64 to the intersection will be approximately 160 feet (69 psi). The friction loss in the pipeline will
reduce this pressure by 10 psi to 39 psi, depending on the pipe size at the intersection. This
pressure will be used to drive the water southward and up the Canyon. Reuse and/or groundwater
discharge (Rapid Infiltration Beds) locations will ideally be dispersed throughout the Canyon Area,
as far south as the High School. The conveyance pipe will be a 16-inch pipeline, from the Big
Sky WRRF to the south end of Ramshorn View Estates will be approximately 3.6 miles (19,000 ft)
in length. The distance along Hwy 64 is approximately 9,300 ft, and the length from the
intersection with 191 to the south end of Ramshorn View Estates is approximately 9,700 ft. The
reuse conveyance system piping is summarized in Table 6.1.5
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TABLE 6.1.5 – REUSE CONVEYANCE SYSTEM PIPING SUMMARY
DESCRIPTION

LENGTH, FT

PIPE DIAMETER, IN

KEY
COMPONENTS

Reuse Conveyance System
Piping Summary

19,000

16

Gravity

6.1.6 BIOSOLIDS HANDLING
Biosolids will be handled by BSCWSD through their existing process. Wastewater will be
screened, de-gritted, and then treated through a series of anaerobic/anoxic/aerobic zones to
maximize biological nutrient removal. Biosolids will be aerobically digested, dewatered, and
composted with sawdust and coarse green waste.

6.2 PROJECT SCHEDULE
Project implementation is dependent on available funding beyond the committed $12 million grant and is not
known at this time. A preliminary schedule is provided in Table 6-1.
TABLE 6.2 – PRELIMINARY PROJECT SCHEDULE
SCHEDULE ITEM

START

SCHEDULE

FINISH

Stakeholder Engagement & Initial Funding

08/2019

05/2020

Feasibility Study & Environmental Assessment

08/2019

05/2020

Preliminary Engineering Report

05/2021

07/2021

Additional Funding Procurement

04/2020

07/2023

Preliminary Design & Environmental Permitting Documents

05/2021

07/2023

Final Design & Permitting

07/2023

12/2023

Bidding And Award

01/2024

03/2024

Construction

06/2024

08/2025
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6.3 PERMIT REQUIREMENTS
Approval of plans and specifications for a new public sewer system will need to be obtained from Montana
Department of Environmental Quality. Review of the construction corridor for cultural sites and wetlands
will also be necessary and mitigation of impacts to these resources may be required. The Gallatin River
does have a delineated floodplain along the length of this project, so a floodplain permit may be required
for the construction. Because no permanent aboveground structures are proposed in the floodplain, a
detailed analysis of the impacts should not be required. A permit will need to be obtained from Montana
Department of Natural Resources and Conservation for the crossing of the West Fork near Bighorn
Center.
Easements will need to be acquired for installation of all pipelines. These easements may be from private
landowners or from the Montana Department of Transportation (MDT). Permits to cross US 191 will also
need to be obtained from MDT.
A discharge permit will be needed. WGM is currently contracted by BSCWSD to complete a Preliminary
Discharge Permit Study based on this proposed project. Potentially providing a net reduction in nitrogen
load to the canyon aquifer, the Gallatin River and the West Fork is expected to be well received by
Montana DEQ such that it is anticipated that the project has a high likelihood of obtaining necessary
regulatory approvals. Finally, based on the net-nutrient reduction, applications of DEQ’s nutrient trading
policy could be explored to support comprehensive watershed planning projects or regional needs.

6.4 SUSTAINABILITY CONSIDERATIONS
6.4.1 WATER AND ENERGY EFFICIENCY
This project is the most energy efficient alternative evaluated for improving wastewater treatment
and water quality in the Canyon Area. This is because the energy required to pump and treat the
water to the Big Sky WRRF is less than the energy that would be required to construct
and operate a standalone WRRF in the Canyon Area. Treated effluent will be available for reuse,
minimizing demand on local potable water supplies.

6.4.2 GREEN INFRASTRUCTURE
Since a new treatment plant is not needed and existing groundwater infiltration areas will be used,
there will be negligible new impervious area developed by this project. Green stormwater design
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will be considered in the design of the pumphouse to minimize negative impacts through
stormwater quality and quantity.
The BSCWSD currently land applies 100% of its treated effluent via golf course irrigation. The
project proposes to convert much of this applied irrigation water to groundwater recharge in the
canyon which will reduce nutrient loading to waterbodies in the West Fork watershed during storm
events and spring runoff.

6.4.3 OPERATIONAL REQUIREMENTS
At least one class 1C wastewater operator will be required. A second operator will be needed as
backup in the event of vacation or sickness, to share on-call duties, and at times to conduct work
that requires two persons on-site (e.g., lifting more than 70 lbs, membrane cleaning, confined
space entry, etc.). WRRF operators must also obtain training and obtain continuing education
credits. Costs for second operator could potentially be shared through an interlocal agreement
with BSCWSD.
Maintenance of the new sewer mains will include flushing the mains approximately every two
years. Repairs will be made on an as-needed basis but are anticipated to be infrequent given that
the system will be new. An operations and maintenance manual will be provided to the District
upon system start-up.

6.4.4 IMPACT ON EXISTING FACILITIES
Impacts of the proposed project on existing facilities was described in section 5.2.11.2. Of
significant note, the proposed project assumes discharge capacity would be provided to BSCWSD
in exchange for treatment capacity for GCCWSD wastewater flows and loads. This would reduce
nutrient loading to the impaired waterbodies of the West Fork while maintaining a net-nutrient
reduction to the Gallatin River. Estimates suggest that nutrients could be reduced enough to meet
TMDL limits and potentially delist the West Fork as impaired. This provides the BSCWSD
significantly more flexibility their remaining treatment and disposal options and eases the ability
to accommodate the rapid development in Big Sky.
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6.5 TOTAL PROJECT COST ESTIMATE
Table 6.5.1 provides a summary of the opinion of probable “total project” cost for a collection system for
each service area. Total project costs are defined as the sum of planning, engineering, construction and
construction administration.
The conceptual opinion of probable project cost was developed based upon previous project data, project
specific equipment quotes, and RS Means cost estimating manuals. This cost opinion represents a Class
4 Estimate based upon the definitions of the Association for Advancement of Cost Engineering (AACE)
International. This level of cost opinion is appropriate for planning level evaluations made with incomplete
information. The cost opinion at this level of engineering is considered to have an accuracy range of
+50/-30 percent. Actual costs will not be determined until a public bidding process has been completed.
Escalation should be applied to the year of construction, but the ultimate schedule is unknown at this
time.
TABLE 6.5.1 ENGINEERING OPINION OF PROBABLE TOTAL PROJECT COST
EOPCC, Million$
PROJECT COMPONENT
(Class IV AACE)
Total Sewer Service Area collection
$9.3
Canyon Area Lift Stations
$6.0
Raw Wastewater Forcemain (~ 9,300 ft of 12-diameter pipe)
$4.2
Treated Water Return Pipeline (16-inch, Hwy 64 Segment)
$4.9
Treated Water Return Pipeline (16-inch, US 191 Segment)
$3.0
Treated Water Booster Station (for Lone Peak High School)
$0.85
Groundwater Recharge – 165,000 gpd Existing
$1.8
Drainfield Capacity ($0.3M), 370,000 gpd Auxiliary
Recharge Capacity ($1.5M)
*Big Sky WRRF Treatment
$12.7
(GCCWSD capacity, Impact Fee basis)
**General project contingency (20%)
$8.6
Total =
$51.4 Million
*Assumes that costs for treatment will be accounted for with connection, or impact, fees included in the BSCWSD’s user impact
fees and rate structure. Currently the District charges $4,480 per Single Family Equivalent (SFE). An SFE at the District
corresponds to 39,165 gallons per year per SFE (gpy/SFE). The 305,000 gpd of capacity needed for the Canyon Area represents
2,842 SFEs, which would cost $12.7M at the District’s current impact fee. This cost will be utilized for “treatment costs” at the Big
Sky WRRF
**Additional general project contingency for cost escalation, land and right-of-way acquisition, septic connections and
abandonment, additional overhead (legal, engineering, permitting, construction program management, funds administration),
interest accrual, refinancing, and other costs associated with the proposed project.
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6.6 ANNUAL OPERATING BUDGET
The system described as the preferred alternative will have ownership and operating responsibilities
shared between the BSCWSD and GCCWSD. Budgets will be coordinated. As this system is still in the
creation stage, the overall financial needs and resulting budget are still to be determined. Initial budgets
will focus on creating management and administrative capacity to establish the District. These budgets
will be amended and drafted as the collection system is constructed and operating costs are realized.
Budgeted administrative and managerial responsibilities will include billing and maintenance costs.
Operating budgets will be established to recover depreciation of the assets and fund future expansion.

6.6.1 INCOME
Sewer service fees charged monthly to users of the system would be used to cover operation and
maintenance costs, and upgrades to the wastewater treatment plant and collection systems. The
greater Big Sky community recently voted to approve an additional 1% resort tax to fund
infrastructure projects. In addition to earmarking $12M for this project, the 1% for Infrastructure
tax provides a long-term funding mechanism to support continued project implementation and
operation.
Each individual service that connects to the sewer mains will pay sewer service rates to GCCWSD
once connected. The rate schedule is still to be determined by the governing board of GCCWSD.
As the District provides sewer only service, fees are most likely to be either flat user charges per
SFE or based on connection sizes. In unique circumstances, the District may coordinate with the
user to identify actual water usage and charge based on projected wastewater discharges.

6.6.2 ANNUAL O&M COSTS
The following table of treatment-related O&M costs are based on projected share of BSCWSD’s
projected O&M costs estimated during the initial feasibility study. Other O&M costs were detailed
in Section 4.3. Administrative O&M costs are still to be developed and will be provided once they
have been fully realized.
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TABLE 6.6.2 ANNUAL O & M COSTS
LINE ITEM
Employees
Gas & electricity
Chemicals
Solids Handling
Consumables
Repairs & Maintenance
Education, Licensing
Laboratory
Total

AMOUNT

$
$
$
$
$
$
$
$
$

108,000
70,000
68,000
18,000
22,000
22,000
7,000
36,000
351,000

6.6.3 DEBT REPAYMENTS AND COVERAGE REQUIREMENTS
Project financing is still in development and will be based on available sources at time of actual
construction. The preferred financing option is currently DEQ’s State Revolving Loan Fund.
Based on funding availability at the time, the District is projecting a 30 year loan at 2.5 percent
interest and will meet debt service coverage requirements of 110 percent. Given the nascent
nature of this District, it is currently anticipated that further due diligence with bond counsel will be
required in order to provide the State with the needed assurances of repayment.

6.6.4 RESERVES
The District does not currently have any reserves nor any obligations for short-lived asset
reserves. The District does not currently have any assets. These reserves will be calculated
once the District begins to acquire assets. Reserves will likely be funded on a gradual basis with
the alternative being using debt to fund reserves, a practice that is not recommended.
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7.0 CONCLUSIONS AND
RECOMMENDATIONS
The project stakeholders (Big Sky Resort Area Tax District, BSCWSD, GCCWSD) recognize that
abandonment of existing private wastewater systems and transitioning to a central wastewater is a
challenging and expensive endeavor, that has required, and will continue to require collaboration
throughout the community and notable funding support. The community has shown general support for
the central wastewater management in the Canyon Area as they voted to approve an additional 1% resort
tax to fund infrastructure, earmarking $12M for this project and creating a long-term funding mechanism
to support improved wastewater management across the Resort Tax District. The aforementioned
stakeholder group has allocated approximately $300,000 of planning, engineering and administration
funds to date, and is proactively contracting engineering studies to advance the project in a timely
manner. Formation of the GCCWSD has been expedited to allow implementation of the recommended
‘co-solutions’ with BSCWSD as they construct the first phase of the WRRF and plan for future expansion.
Time is also critical factor with respect to minimizing developer ‘sunk’ costs on active planned unit
development (PUD) projects that otherwise would serve as funding for comprehensive Canyon Area
sewer collection, treatment, and disposal solutions.

7.1 FUNDING STRATEGY
The primary project funding strategy is planned to be a combination of Resort Tax funding, American
Rescue Plan Act (ARPA) Water & Sewer Infrastructure Grant, and the State Revolving Fund loan
program. Additional relevant state funding programs and sources will be explored as project specifics
further develop. Table 7.1 provides a summary of committed funds, planned grants, loans and potential
additional funding sources available to fund the estimated total project cost of $51.4 million. Project
phasing can be readily implemented depending on actual funds received.
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SECONDARY
FUNDING

PRIMARY
FUNDING

TABLE 7.1 FUNDING OVERVIEW
FUNDING SOURCE
Big Sky Resort Tax Funds
ARPA Competitive Grants

FUNDING ($)

12M
25M
14.4M

WPC SRF
Total =
DNRC RRGL
($125k grant, 20-year loan)
DEQ 319 Non-Point Source Program
Montana Department of Commerce Treasure
State Endowment Program (TSEP) (Now
MCEP)
US Economic Development Administration
(EDA) Public Works Grant Program

LOAN ($)

37M
125K

14.4M

STATUS

Committed
Application
Submitted
Applied to Priority
List

300lK
750K
3M

7.2 IMPLEMENTATION
The preferred alternative represents the most immediately implementable project based on available land
area within the current GCCWSD limits and eliminating the logistics of constructing a new treatment plant
and associated administration, staffing, operation and maintenance. Relative to treatment, the preferred
alternative has an ‘as-needed’ phasing component as the GCCWSD can negotiate capacity incrementally
with the BSCWSD, whereas Alternatives 1 and 3 require addressing challenging design variables of
treating flow rates across wide spectrum (i.e. as little as 50,000 gpd at start-up, potential 50,000+ gpd
scale rapid connections, and gradual long-term build-up to 300,000+ gpd long-term service capacity.
Implementation of the recommended plan requires a coordinated effort on the part of the private
landowners, GCCWSD, BSCWSD, MDT and Gallatin County. Most of the sewer mains will be located
within MDT or County right-of-way which will require a District/County/State agreement for construction
and maintenance responsibilities. The collection system can be readily phased in the event that full
funding is not procured, or isolated right-of-way conflicts arise that require additional time to rectify.
The Uniform Plumbing Code requires that a connection to public sewer (when public sewer is available
in a right-of-way or easement adjacent to the property) when the septic system fails and/or when a
building remodel requires expansion of the septic system. This policy will ensure progress towards the
overall objective of protecting human health and mitigating impacts. Substantial funding will be sought to
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improve the affordability of abandoning existing septic systems and connection to the central wastewater
management system.

7.3 PUBLIC PARTICIPATION
The BSCWSD regularly holds public meetings and discuss this proposed project and it is a regular topic
at Resort Tax Board and Gallatin River Task Force Meetings. The GCCWSD is currently establishing a
regular public meeting schedule and website and will be actively reaching out to potential future District
members to encourage District expansion. The Gallatin River Task Force and both Districts should keep
updated information about the proposed project on their websites. A public meeting will be held to review
and approve this PER and to educate the public on the importance of an updated sewer system in the
Canyon Area. Future public meetings will also be conducted as the project progresses.

7.4 BENEFITS OF PREFERRED SEWER ALTERNATIVE
Centralized wastewater infrastructure is fundamental to protecting the long-term health of the Gallatin
River while mitigating the impacts of increased growth in the Canyon Area. Increased density
developments will aid in providing affordable and/or work force housing and reducing Gallatin Valley
commuter traffic congestion. Without central infrastructure, the development model of individual wells
and septic systems will continue, increasing environmental and human health risks, while further straining
Montana Department of Environmental Quality (DEQ) and county health department regulatory staff
resources. Additionally, the impaired status of water bodies in the West Fork Watershed currently limits
the BSCWSD’s wastewater disposal options. Currently the BSCWSD does not have a reliable, redundant
effluent disposal alternative to its turf irrigation, and is contrary to its water supply and water conservation
goals. Project implementation would result in aquifer recharge with extremely high-quality effluent and
allow for partial transition from current land application that results in 100% consumptive use of this
invaluable resource.
The ‘co-solution’ aspect of the preferred alternative alleviates notable hurdles for the GCCWSD with
respect to constructing and operating a new treatment plant, and notable hurdles for the BSCWSD with
respect to providing cost effective, environmentally sound disposal. Additionally, the preferred alternative
allows for the Big Sky community to benefit from improved economies of scale associated with
wastewater treatment and improved sustainability. A standalone Canyon Area WRRF would have
considerably more detrimental environmental impacts including energy demand, construction impacts,
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and potential emissions compared to treating the additional Canyon Area wastewater at the upgraded
Big Sky WRRF.
Comprehensively, project implementation will benefit the Big Sky community and surrounding region.
Without a central sewer system, development will continue under the ‘well-septic-sprawl’ model, elevating
human health and Gallatin River impairment risk, and failing to address Big Sky’s workforce and ‘missingmiddle’ housing problems. In addition, Gallatin Canyon traffic congestion and emissions pollution
worsens, as the workforce primarily commutes over 30 miles from the Gallatin Valley. Overall, the project
provides the base infrastructure to promote additional economic development and progress towards
several community goals including: 1. Protecting public health & safety, 2. Protecting the long-term health
of the Gallatin river, 3. Reducing nutrient loading to the impaired West Fork watershed, 4. Promoting water
conservation, 5. Improving drought and climate change resiliency, 6. Improving sewer capacity and
redundancy for BSCWSD, 7. Reducing development sprawl, and 8. Supporting community and workforce
housing.
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APPENDIX A
2020 CANYON AREA FEASIBILITY STUDY
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Canyon Sewer Solutions – Executive Summary
FROM:

Mace Mangold, PE, LEED AP, WGM; Scott Buecker, PE, AE2S

Executive Summary
The Canyon Area Feasibility Study (FS) provides a preliminary evaluation of wastewater
management options for the development corridor adjacent to the Gallatin River near Big
Sky, Montana, Gallatin County. Detailed study findings are organized in a series of technical
memorandums (TMs) addressing the overall FS scope including:







District formation recommendations and guidance (TM1)
Review of existing and projected wastewater flow rates and associated nitrate
loading to the river (TM2)
Sewer collection and conveyance (TM3)
Treatment alternatives (TM4)
Disposal alternatives (TM5)
Financial Assessment (TM6)

This Executive Summary TM presents an overview of findings as they relate to
comprehensive wastewater management solutions (i.e. collection-treatment-disposal
scenarios) and potential costs to end users based on conceptual impact fee and rate study
findings presented in TM6.
Conclusions and Recommendation
Based on location and scale of existing and future wastewater load estimates, central
collection is recommended to be extended to Service Area 9 (i.e. Ramshorn Subdivision).
Two primary treatment scenarios exist, a dedicated Canyon Area Wastewater Reclamation
and Reuse Facility (WRRF) or conveyance to the Big Sky County Water and Sewer District
(BSCWSD) WRRF. The two treatment plants are referred to as “Canyon WRRF” and “Big
Sky WRRF” hereafter. For both scenarios, design effluent quality is assumed to be Class
A-1 Reclaimed Water per DEQ-2 standards achieved using enhanced nutrient removal and
membrane bioreactor (MBR) technology. This high effluent quality allows for a wide range
of disposal and reuse options and provides significant Total Nitrogen (TN) reduction to
mitigate existing Gallatin River water quality impacts and reduce risk of future ground
water resource impacts as development progresses. Recommended disposal method for
both scenarios is groundwater discharge based on several factors including Department
of Environmental Quality (DEQ) permit feasibility, nutrient abatement and dilution
benefits, existing infrastructure, land space intensity, operation and maintenance (O&M)
and public acceptance.

I
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Depiction of infrastructure required for the two scenarios is provided in Figure ES 1
(Canyon WRRF) and Figure ES 2 (BSCWSD Treatment & Canyon Area Disposal).
Component summary and opinions of probable cost for each scenario are presented in
Table ES 1 and Table ES 2.
TABLE ES 1 – SCENARIO 1: CANYON WRRF, OPINION OF PROBABLE COST
PROJECT COMPONENT
EOPCC (Class IV AACEi)
Collection System – Bighorn Center to Ramshorn
$7.6 Million
Subdivision
MBR WRRF – 305,000 gpd Capacity
$15.6 Million
Disposal Storage and Conveyance
$4.9 Million
Groundwater Recharge – 165,000 gpd Existing
Drainfield Capacity ($0.3M), 170,000 gpd Auxiliary
$1.3 Million
Recharge Capacity ($1.0M)
Total =
$29.4 Million
TABLE ES 2 – SCENARIO 2: BSCWSD TREATMENT & CANYON AREA DISPOSAL,
OPINION OF PROBABLE COST
PROJECT COMPONENT
EOPCC (Class IV AACEi)
Collection System – Bighorn Center to Ramshorn
$7.6 Million
Subdivision
Lift Station / Forcemain / Return Water Pipeline
$11.4 Million
Disposal Conveyance – US 191 Reuse Main
$3.0 Million
Groundwater Recharge – 165,000 gpd Existing
Drainfield Capacity ($0.3M), 370,000 gpd Auxiliary
$1.8 Million
Recharge Capacity ($1.5M)
Total =
$23.8 Million
The cost opinions presented in Table ES 1 and Table ES 2 reflect construction costs only.
Annual Operations, Maintenance and Replacement (OM&R) costs will vary between the
two scenarios. Scenario 2 represents a collaborative solution in which the Canyon Area
achieves cost-sharing for planning, design, construction and on-going OM&R costs, while
alleviating disposal challenges for BSCWSD and associated costs. There are substantial
economies of scale in centralized water/wastewater treatment facilities. The cost-benefit
to each district remains to be mutually evaluated and coordinated to determine connection
fee and OM&R obligations. The Financial Assessment presented in TM6 provides a
preliminary financial structure recommendation to serve as a basis for future coordination
and assignment of capital and OM&R costs. Findings from TM6 include conceptual user
rates and connection fees based on a preliminary funding package, including Resort Tax
Funds allocated in the Additional 1 percent Resort Tax vote, to provide a better means of
comparison for the two scenarios.

i
The construction cost estimates presented are based on 2020 dollars. The engineer’s opinion of probable project
costs (EOPCC) was developed based on other, similar projects, budgetary cost proposals from suppliers, engineering
judgement and RS Means cost estimating manuals. The EOPCC cost opinions in this report represent a Class 4 Estimate
based on the definitions of the Association for Advancement of Cost Engineering (AACE) International. This level of
cost opinion is appropriate for planning level evaluations made with incomplete information. The cost opinion at this
level of engineering is considered to have an accuracy range of -25/+35 percent.
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Introduction
The Canyon Area Feasibility Study (FS) was funded by the Resort Tax Advisory Board to
evaluate wastewater collection, treatment, and disposal solutions for the existing
development corridor adjacent to the Gallatin River near Big Sky. The ‘purpose and need’
for the study is three-fold; protect the Canyon Area’s groundwater (drinking water source)
quality; mitigate existing and future nutrient loading to the Gallatin River; and establish
improved long-term wastewater management to mitigate risk of future water quality
impacts as the Canyon Area further develops. Study findings are organized as follows:
TM1:
TM2:
TM3:
TM4:
TM5:
TM6:

District Planning and Formation
Existing Conditions and Growth Projections
Sewer Collection and Conveyance
Treatment Alternatives
Disposal Alternatives
Financial Assessment

This Executive Summary provides an overview of findings and recommendations for each
of the above TMs.

TM1: District Planning and Formation
This TM provides a recommended district boundary along with an overview of district
formation logistics including process, authorities created, funding opportunities, and longterm planning benefits.
District formation would serve as a key first step to mitigate existing water resource
impacts and protect against future impacts as development progresses. The lack of a
sewer district and central sewer collection and wastewater treatment has resulted in
general development sprawl in the Canyon Area and apparent elevated nutrient loading
to the Gallatin River. The existing septic systems also increase human health risks due to
loading to the aquifer, which serves as the only drinking water source for Canyon Area
development. Central collection has the potential to reduce nutrient load significantly
using a combination of mechanical central treatment and enhanced decentralized
treatment.
District formation can be completed in approximately one month following petition
submittal to Gallatin Canyon and collection of signatures of all landowners within the
district boundary. If collecting 100 percent of signatures is not possible, district formation
would be conducted through a vote process and require an estimated nine to 18 months
to adequately inform the voting public and establish broad consent.
District boundary and phasing recommendations are provided to offer expedited
formation while encouraging maximum collection of existing loads. Expedited formation
offers the greatest potential for identifying ‘co-solutions’ with BSCWSD (i.e. Scenario 2) as
they actively plan and design WRRF expansion. Expedited formation also has advantages
of minimizing developer ‘sunk’ costs on active planned unit development (PUD) projects
that otherwise may be available for comprehensive sewer collection, treatment, and
disposal solutions. As depicted in Figure ES 3, the Phase 1A boundary encompasses large
landholdings in close proximity to the intersection of Highway 191 and Lone Mountain Trail
where centralized collection for treatment or forcemain conveyance to BSCWSD is
proposed. This preliminary planning boundary encompasses landowners that have
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expressed willingness to form a district such that formation could be conducted with
collection of signatures in lieu of requiring a vote, which is expected to substantially reduce
the district formation timeline.
The Phase 1B boundary encompasses landholdings with notable TN loads that can be tied
into the collection main with limited extra collection cost beyond Phase 1A infrastructure.
The added complexity associated with numerous landowners is expected to require
substantial coordination and additional due-diligence planning to establish necessary
voting population approval. This phased approach would allow for the Phase 1A district to
begin securing funds and advance planning, and ultimately utilize refined engineering
design and cost estimates to inform potential Phase 1B landowners and voting population
for district inclusion. Lastly, the presence of the Highway 191 right-of-way (ROW) and
ability to extend the sewer collection main down the ROW creates potential for future
annexation of non-contiguous landholdings, such as Ophir School depicted as a conceptual
Phase 2.
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TM2: Existing Conditions and Projected Build-out
Existing development in the Canyon Area is highly variable in regard to density and use
(e.g. residential, commercial, etc.). ‘Service Areas’ are used as a planning tool to organize
existing and future load estimates, design capacity development, and aid in
communicating potential for incremental implementation (i.e. priority areas and associated
collection and/or treatment cost). These areas are delineated based on a range of factors
including zoning, existing land use and potential for increased density. Two estimates are
developed to establish a range of projected loading. The ‘Existing Condition’ scenario
reflects approximate present-day build-out to serve as basis for estimating existing
nutrient loading and projecting future wastewater flow rates based on a 20-year growth
projection. The ‘District Growth’ scenario serves as a design capacity for collection,
treatment and disposal options.
Existing Condition
The Gallatin County Health Department database was utilized to determine total permitted
septic systems located within the 2008 Study Area and associated design flows. The
database included 62 permitted systems totaling 92,968 gallons per day (gpd) design flow.
“Ground truthing” was conducted via aerial imagery, review of as-built drawings and
permits, and site observations to identify systems and associated design flows not
accurately reflected within the database. The resulting present-day total design flow is
estimated to be 115,000 gpd. Figure ES 4 presents a spatial distribution of permitted flow
rates. Note that design flows are generally reflective of maximum day flow rate rather than
average day flow rate.
District Growth
In 2008, the Study Area included permitted discharges totaling 76,543 gpd design flow
(Dowl, 2008). The resulting annual growth rate based on permitted discharges from 2008
to present day equates to 3.8 percent. Formation of a district would be expected to
facilitate increased growth and corresponding growth rate. The BSCWSD’s record of
Single-Family Equivalents (SFEs) connections to the sewer system shows an average of
approximately 7 percent annual increase from 2014 to 2019. The average annual flow at
the treatment plant has increased approximately 5 percent on an annual average basis
during the same time period. Assuming a 5 percent growth rate results in a 20-year
projected flow rate of 305,000 gpd.
Collection, treatment, and disposal options presented in the FS use the projected flow rate
of 305,000 gpd as the basis of design. This design flow rate is generally characterized as
a conservative estimate as it is generated based on the design flow rate (e.g. approximate
max day) of permitted systems, including some systems that may not be fully built-out
(reserve capacity). However, development factors such as notable near-term growth
associated with approved PUDs and commercial influx, such as hotels, has the potential to
contribute to growth rates in excess of 5 percent. Additionally, increased inflow and
infiltration (I&I) is expected with the installation of the collection main. As such, 305,000
gpd is viewed as an appropriate basis of design for the feasibility level of analysis and
engineer’s opinion of probable costs presented in the FS. Figure ES 5 presents a spatial
distribution of projected flow rates.
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TM3: Sewer Collection and Conveyance
Currently there is no centralized sewer system in the Canyon Area of Big Sky. A completely
new sanitary sewer collection system would be required to collect the raw sewage
generated in the Canyon Area and convey it to treatment. Existing septic and community
treatment systems would be abandoned and properly de-commissioned.
The Canyon Area generally slopes steadily downward from south to north, so the vast
majority of the collection system would be a gravity system, with a small lift station north
of the confluence of the West Fork of the Gallatin River with the mainstem of the Gallatin
River, which would be necessary to provide service to the developments north of Highway
64. Wastewater collected from this area would be pumped either to a newly constructed
Canyon WRRF (Scenario 1) or to the existing but soon to be expanded and upgraded Big
Sky WRRF (Scenario 2). Based on a preliminary hydraulic model of the Canyon Area main
collection system, sewering the Canyon Area will require approximately 24,900 feet of
pipe (7,800 ft. of 12”, 3,900 ft. of 10”, 13,000 ft. of 8”, 200 ft. of 4” forcemain under the
West Fork). Depiction of collection is presented in Figure ES 6.
Table ES 3 provides a summary of the opinion of probable “total project cost” (TPC) for a
collection system for each service area. TPC is defined as planning, engineering,
construction, and construction administration. All costs are in 2020 dollars. Escalation
should be applied to the year of construction, but the schedule is unknown at this time.
TABLE ES 3 – COLLECTION SYSTEM, OPINION OF PROBABLE COST
SEWER COLLECTION PROJECT COMPONENT
EOPTPC
(Class IV AACE)
Area 1 Collection System
$5.3 Million
Area 2 Collection System
$1.5 Million
Area 3 Collection System
$0.8 Million
Area 4 Collection System (future collection to Ophir School)
$1.0 Million
Total Canyon Area Collection System Cost
$8.6 Million
If raw wastewater is treated in a Canyon Area specific WRRF (Scenario 1, Canyon WRRF),
the collection system would be the extent of the collection/conveyance costs for the
project. If the Canyon Area wastewater is to be conveyed to the Big Sky WRRF for
treatment (Scenario 2), with treated water returned to the Canyon Area for reuse and/or
disposal, then the costs for the lift station, raw wastewater forcemain and treated water
return along Highways 64 and 191 must be included. These cost estimates are listed in
Table ES 4 below.
TABLE ES 4 – CANYON AREA LIFT STATION, FORCEMAIN
AND TREATED WATER PIPELINES, OPINION OF PROBABLE COST
CONVEYANCE PROJECT COMPONENT
EOPCC
(Class IV AACE)
Canyon Area Lift Station
$3.7 Million
Raw Wastewater Forcemain (12-inch)
$3.0 Million
Treated Water Return Pipeline (Hwy 64 Segment)
$4.7 Million
Treated Water Disposal Pipeline (Hwy 191 Segment)
$3.8 Million
Total Conveyance System Cost
$15.2 Million
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TM4: Treatment Alternatives
Alternatives were evaluated for treatment and a Membrane Bioreactor (MBR) based
treatment was selected due to its small footprint, high quality effluent, and costeffectiveness at the small size range of water resource recovery facility needed for the
Canyon WRRF. Sequencing Batch Reactor (SBR) technology followed by cloth filtration
and UV disinfection was considered, but this treatment approach would have a larger
footprint than the MBR alternative with subsequently higher building and site costs, would
produce a lower quality of effluent, more waste sludge, and be more challenging to operate
than an MBR system. Year-round compliance with Class A-1 treatment requirements for
total nitrogen likely would be more challenging than if MBR treatment were utilized.
Scenario 1 – Canyon WRRF
Scenario 1 assumes Canyon WRRF sized for 305,000 gpd of average annual wastewater
flow of medium strength municipal wastewater. The facility would be designed to produce
an effluent compliant with Montana DEQ Class A-1 standards for reuse, so the water could
be reused in the Canyon Area or be partially exempt from groundwater discharge permit
requirements per ARM 17.30.1022.
The facility would be best located as near as feasible to the intersection of Highway 64
and US 191, but for planning purposes is located near the northeast portion of the Quarry
development. For planning purposes, a 2-acre site will be assumed to encompass
treatment facilities and vehicle access with traffic flow around the facility. The facility will
have a Headworks with screening and grit removal, MBR treatment, UV Disinfection, and
Solids Handling equipment and facilities. The equipment would be located indoors, odor
control would be provided, and the architecture would be designed to blend the facility in
with surrounding development. The engineer’s opinion of total project cost for this facility
is $15.6M (Class IV estimate by AACE Standards).
There will not be 305,000 gpd of average annual wastewater generation in the Canyon
Area until full build-out. WRRFs have issues when substantially less than their rated flow
capacity is received for extended periods of time. Therefore, the facility will be set up to
accommodate 305,000 gpd of average flow but initially will be started with two smaller
skidded MBR packaged treatment systems. Once flows and loads increase due to Canyon
Area District development and growth, these skids could be modified to provide aerobic
digestion of biosolids generated from the full-scale WRRF.
Scenario 2 – Lift Station & Forcemain to Big Sky WRRF
Scenario 2 assumes a lift station and forcemain would bring Canyon Area wastewater to
the Big Sky WRRF for treatment at an upgraded and expanded 1.4 million gallons per day
(average annual flow) facility. The facility is being designed and after commissioning it will
produce an effluent compliant with Montana DEQ Class A-1 standards for reuse, so the
water could be reused or be partially exempt from groundwater discharge permit
requirements per ARM 17.30.1022.
Wastewater will be screened, de-gritted, and then treated through a series of
anaerobic/anoxic/aerobic zones to maximize biological nutrient removal. Biosolids will be
aerobically digested, dewatered, and composted with sawdust and coarse green waste.
Treated water currently is utilized for irrigation. Groundwater discharge, snow-making, and
indirect potable reuse are being considered for expansion of reuse and disposal capacity.
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The Phase I Expansion and Upgrade is scheduled to be constructed from 2020-2022. The
current engineer’s opinion of total project cost is $35M (Class IV estimate by AACE
Standards).
Supplemental Decentralized Treatment
Decentralized treatment can be implemented in areas that are not cost effective for central
collection and provide improved nitrogen removal beyond standard septic systems.
Effluent quality is less than that of the proposed MBR central treatment, but very good
nitrogen removal performance can be achieved ranging between 60-90 percent.
Screening of available technologies identified SepticNET™ based on superior nitrogen
removal capacity and Vertical Flow Treatment Wetlands (VFTW) based on good, cost
effective nitrogen removal.
SepticNET™ modular treatment systems were developed in Montana and achieve excellent
nitrogen removal. The technology is permitted to produce effluent with less than 7.5 mg/l
TN, and analysis of currently installed systems indicate effluent TN levels are consistently
below 5 mg/l achieving over 90 percent TN removal. These modular systems produce
excellent water quality and are described as low maintenance. The systems are installed in
subsurface modules and are proven in Montana’s climate. The VFTW systems have also
been proven in Montana and offer a cost-effective onsite treatment alternative. VFTW
systems require relatively small amounts of land area for the treatment beds and are
planted with local plants resulting in lush habitat that can be incorporated into onsite
landscaping. The technology has been shown to reduce incoming TN by 60-80 percent.
A conceptual 5,000 gpd design scenario is provided to serve as a general comparison
between the two decentralized treatment options. Average day flow is assumed to be
3,000 gpd. These design and average day flow assumptions correlate to a group of
approximately fourteen 3-bedroom homes or resort style lodging that can accommodate
up to 125 people. Table ES 5 provides a general cost and performance comparison
between the two technologies.

TABLE ES 5 – DECENTRALIZED TREATMENT
TREATMENT TECHNOLOGY
EOPCC
(Class IV
AACE)
SepticNET
$295,00
Vertical Flow Treatment Wetland
$126,000

Annual TN
Removal
(Pounds)
503
384

$/Pound
Yearly TN
Removal
$587
$328

The engineer’s opinion of probable construction costs (EOPCC) is limited to treatment
structures only. Collection, conveyance, solids handling tanks, and drainfield infrastructure
are excluded due to unknowns associated with site specific conditions. Construction
overhead and profit (10 percent) and construction contingency (30 percent) are included.
Engineering and permitting is not included due to site specific variables. Finally, it is noted
that financial burden of maintenance and/or failure is distributed across a relatively small
population in comparison to central treatment such that OM&R costs should also be
considered.
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TM5: Disposal Alternatives
A range of disposal alternatives were evaluated with respect to receiving water impact
and implementation considerations such as space constraints, infrastructure costs, and
permitting. An overview of discharge alternatives and general findings is presented in
Table ES 6. Groundwater discharge is identified as the most feasible method based on
environmental benefits of utilizing the aquifer for storage, treatment (phosphorous
removal, denitrification processes), and dilution of treated effluent. Additionally, central
collection and recommended MBR treatment would reduce the annual aquifer TN load
substantially, mitigating existing groundwater impacts and risks to the Gallatin River.
Providing net reduction in TN load to the aquifer is expected to receive Montana DEQ
support and relatively high likelihood of obtaining necessary regulatory approvals. Finally,
based on the net-nutrient reduction, applications of DEQ’s nutrient trading policy could be
explored to support comprehensive watershed planning projects or regional needs. This
policy may serve as a general permitting mechanism for the BSCWSD ‘co-solution’
scenario (Scenario 2) and should be discussed further with DEQ representatives.
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TABLE ES 6 – DISPOSAL ALTERNATIVE OVERVIEW MATRIX
Alternative

Load Reduction
Post‐Treatment

Discharge Period

Approximate1
Space Requirement
Per 100k GPD

Approximate Cost1
Range Per 100k GPD

Surface Water
Discharge

No additional

Spring runoff

5‐15 Acres
(Assumes 9‐mo
Storage)

$2M‐$5M

Groundwater
Recharge Gallery
(Subsurface)

Denitrification
Phosphorous
Adsorption
Dilution

Year‐round

1‐2 Acres

$0.1M‐$1.5M

Groundwater
Recharge Basin
(Above Ground)

Same as above

9‐months
(potential winter
limitations)

0.5‐1.5 Acres

$0.1M‐$1M

Snowmaking

Denitrification
Sublimation
Dilution
Adsorption
Soil/Plant Update
Plant uptake,
denitrification,
evapotranspiration

Applied in winter,
ideally enters stream
in spring runoff
Out of system by
nutrient season
Growing Season

$2M‐$5M
($4M‐$10M for
equivalent year‐round
disposal)

Load eliminated

Year‐round

40+/‐ Acres for 5
months of disposal
(100+/‐ acres for
equivalent year‐round
disposal)
23 acres for 5 months
of disposal
(55 acres for equivalent
year‐round disposal)
0.1 acre

Dilution
Phosphorous
Adsorption

Year‐round

2‐3 wells

$0.1M‐$0.5M

Land Application

Class I
Deep Injection
Wells
Class V
Shallow Injection
Wells

$0.1M‐$0.5M
($4M‐$10M for
equivalent year‐round
disposal)
Unknown

General Notes

Timed release can eliminate or mitigate base
flow loading.
No aquifer benefits (treatment, recharge).
Permit level: Difficult
Utilize existing drainfields to reduce cost.
Aquifer provides additional nutrient reduction
benefits.
Source water protection risk and load to river
during base flow.
Permit level: Feasible
Same as above.
Potential winter disposal limitations or
reductions.
Snowmelt could be timed to mitigate base flow
loading.
Reduced load.
Reduced water supply demand.
Permit level: TBD
Load eliminated with proper application rates.
Reduced water supply demand.
Permit level: Feasible
Substantial cost with low likelihood of regulatory
approval due to complex geology.
Permit level: Difficult
Aquifer recharge provided in small footprint.
Nutrient reduction benefits are less than the
groundwater recharge basin and gallery
alternatives.
Additional treatment may be required.
Permit level: TBD

1 - Disposal infrastructure and quantities are dependent on site specific factors including but not limited to topographic relief, subsurface conditions, infiltration
rates and land use constraints. Cost ranges presented are for conceptual planning purposes only and exclude land acquisition and permitting costs.
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Scenario 1 – Canyon WRRF
A ‘purple-pipe’ main will convey treated wastewater to disposal locations. This main is
recommended to be installed parallel to the collection main down to Ramshorn Subdivision
to facilitate use of existing drainfields. Associated infrastructure is depicted on Figure ES
1. Existing drainfields at Lazy J and Ramshorn have an estimated combined capacity of
165,000 gpd based on review of available design drawings and subsurface information.
Supplemental disposal capacity of approximately 170,000 GPD is depicted in Service Area
5 (Quarry PUD) to account for potential near-term infrastructure and additional district
capacity needs if initial district formation is limited in extent. Disposal capacity estimates
assume Class-A1 reclaimed water, which facilitates increased loading rates in comparison
to standard septic or Level 2 effluent and improves drainfield sizing criteria. Lastly, the
purple-pipe main also provides opportunity for future land application or additional
methods (e.g. snowmaking) and implementation of water conservation measures.
The engineer’s opinion of total project cost for Scenario 1 disposal is $6.2 (Class IV estimate
by AACE Standards) and includes all infrastructure to store, convey and dispose of treated
wastewater.
Scenario 2 – BSCWSD Treatment & Canyon Area Disposal
The BSCWSD can potentially expand their treatment facilities beyond 0.92 MGD with
additional planning, design, and construction, however, the most limiting factor in
expansion of the BSCWSD is effluent disposal. Significant, additional irrigation disposal will
require additional storage of treated effluent, which is undesired and becoming infeasible
due to the land requirements, costs, and difficulties in management.
The BSCWSD is evaluating other methods of effluent disposal and reuse, including
snowmaking and groundwater discharge/recharge (the latter potentially for indirect
potable reuse). The feasibility of all of these disposal/reuse approaches is limited by the
impaired status of the Middle and South Forks of the West Fork of the Gallatin River.
Impaired status requires compliance with total maximum daily load (TMDL) limits on these
streams, which requires extraordinary measures to avoid discharge of additional nitrogen
(or phosphorus) to these streams.
The Canyon Area lies in close proximity to the mainstem of the Gallatin River, which is not
currently impaired and does not have a TMDL. Furthermore, the aquifer has greater
nutrient abatement and dilution capacity to mitigate nutrient impacts. Therefore, the
potential exists for the Canyon Area to provide groundwater discharge for the BSCWSD’s
treated effluent. Scenario 2 assumes discharge capacity would be provided to BSCWSD in
exchange for treatment capacity for Canyon Area wastewater flows and loads while
maintaining a net-nutrient reduction to the Gallatin River.
Total discharge capacity depicted on Figure ES 2 is 535,000 GPD. This represents
approximately 230,000 GPD of capacity beyond the projected Canyon Area build-out flow
rates. Similar to Scenario 1, existing drainfield infrastructure is expected to be utilized first,
with auxiliary disposal areas and methods to be identified and implemented as
development progresses. Auxiliary locations depicted on Figure ES 2 have been evaluated
for general disposal suitability based on a desk-top level review of available information.
Based on the general geology of the Canyon Area, a number of alternate disposal locations
likely exist that can be evaluated for increased disposal capacity and/or better suitability
for existing and future adjacent land use. Alternate disposal methods, specifically irrigation
reuse and snowmaking, should remain a consideration depending on future land use and
DEQ environmental permitting favorability and logistics.
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The engineer’s opinion of total project cost for Scenario 2 disposal is $9.5 (Class IV
estimate by AACE Standards) and accounts for all infrastructure to convey and dispose of
treated wastewater, including the treated water return main along Highway 64.

TM6: Financial Assessment
The financial feasibility of a new wastewater system is often not dictated by the overall
costs of the system itself, but rather by the willingness of the population within the service
area to join the new district and support the upfront construction and ongoing OM&R of
the system into the future. In the case of the wastewater system specific to serving the
Canyon, the overall cost of building and operating a system to serve the entire Canyon
Area may not be feasible for a small fraction of the population to support. However,
strategic phasing of infrastructure cost combined with comprehensive planning can be
used to identify affordable solutions with the potential to service the majority of the
Canyon Area long-term.
The costs to members of the district can be segregated into the one-time, upfront capital
charges (generally impact fees) and the ongoing OM&R costs. Based on the cost estimates
from the engineering feasibility study and the projected users, the capital and ongoing
costs for a Canyon System at full capacity with no outstanding debt are provided in Table
ES 7.

TABLE ES 7 – SUMMARY CAPITAL AND ONGOING COSTS
Scenario 1
Capital Cost per Gallon Capacity
Capital Cost per Residential Equivalent (214 gpd)
Projected Total Annual OM&R
Monthly OM&R Cost per Residential Equivalent
(214 gpd) – Full Buildout

Scenario 2

$99.68
$21,332
$1,127,669

$116.40
$24,910
$2,299,419

$180.02

$175.37

The capital costs used in the financial assessment are detailed in Table ES 8. The full build
out design capacity of the system is 305,000 gallons of average daily flow or 1,425
residential equivalents at 100 gallons per capita per day and 2.14 people per residence
TABLE ES 8 – CANYON AREA SEWER COLLECTION, CONVEYANCE AND
TREATMENT PROPABLE TOTAL PROJECT COST OPINIONS
Total Project Cost
Scenario 1
Scenario 2
Sewer Collection System*
Pumping and Conveyance Infrastructure
Treatment
Treated Water Reuse and Disposal
Conveyance
Recharge Galleries
Total

$8.6M
$0M
$15.6M
$4.9M

$8.6M
$6.7M
$9.9M**
$8.5M

$1.3M
$30.4M

$1.8M
$35.5M

* Collection costs assume extension to Ophir School (not included in Table ES 1).
** Treatment costs under Scenario 2 (Big Sky WRRF) are calculated based on Big Sky Water and Sewer
District 363’s current Plant Investment Charge for 305,000 average daily gallons.
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The annual OM&R costs are estimated based on the breakdown of operating costs,
maintenance expenses, and calculated depreciation shown in Table ES 9. In a typical
combined water and wastewater system, the wastewater charges can be based on the
metered water flows. In a system without any metered flows, the most practical way to
charge customers is a fixed fee tied to general consumption statistics associated with
usage type. Using the previously established residential equivalent, the overall costs can
be fairly equitably split between all users based on the full schedule of projected
consumption used for capital charges (see Table 6-7, TM6).
TABLE ES 9 – OM&R COSTS
Scenario 1

Scenario 2

$296,519
$0
$0.8M
$31,150

$296,519
$184,500
$1.8M
$18,400

Sewer Collection System
Pumping and Conveyance Infrastructure
Treatment Facilities
Treated Water Reuse and Disposal Infrastructure

Overall, the capital costs of sewering the Canyon represent a significant share of costs to
end users for this project. The Canyon Area currently has an opportunity to reduce these
capital costs under Scenario 2 (Big Sky WRRF) should voters approve a 1 percent Resort
Tax that includes partial funding of the capital infrastructure to connect to the Big Sky
County Water and Sewer District system. Current estimates for this funding are based on
eligible project costs of $11.7 million. The effect of this on capital contributions is presented
in Table ES 10.
TABLE ES 10 – RESORT TAX CONTRIBUTION IMPACTS
Scenario 1
Capital Cost per Residential
Equivalent (214 gpd)
Potential Resort Tax Capital Cost
Deduct (per Residential Equivalent)
Net Projected Capital Cost

Scenario 2

$21,332

$24,910

$0

$(8,209)

$21,332

$16,701

As noted, carrying the costs associated with a district to serve 1,400 homes can be hard
for a district of only 250. A conceptual phased scenario was constructed in order to
provide greater insights into the effects of scaling back the capital and operating costs.
The phased scenario is based on an initial development of infrastructure that could
realistically serve a fledgling system. The initial buildout is sized for approximately 290
residential equivalents, or 62,000 gallons average daily flow. Location is assumed to be at
or near the junction of Hwy 64 and US 191 to minimize the amount of collection system
needed. Projected capital and OM&R costs are presented in Table ES 11 assuming a capital
charge (impact fee) of $10,000 per residential equivalent as well as applying Resort Tax
Board funding for Scenario 2.
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TABLE ES 11 – PHASED ALTERNATIVE FINANCIAL RESULTS
Scenario 1
Total Capital Cost
Fixed Capital Cost per Residential Equivalent
(214 gpd)
Potential Resort Tax Capital Cost Contribution
Projected Total Annual OM&R
Monthly Cost per Residential Equivalent (214 gpd)

Scenario 2

$11,000,000
$10,000

$14,700,000
$10,000

$386,000
$265

($11,700,000)
$236,000
$72

The overall monthly rate is approximately 25 percent of the original monthly rate for
Scenario 1 (Canyon WRRF) and less than 10 percent for Scenario 2 (Big Sky WRRF). This
is partly driven by the addition of the balanced Capital Charge approach, where Scenario
1’s monthly rate did not previously include debt service, but the main reduction is due to
lower overall capital and OM&R costs. The resulting rates would be considered affordable
based on a comparison to area median household income (MHI) under Scenario 2, but not
affordable under Scenario 1. The impacts on future connections has not been evaluated
under the phased approach.

XX
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CANYON AREA FEASIBILITY STUDY
TECHNICAL MEMORANDUM NO. 1:
District Planning and Formation Summary
DATE:

February 28, 2020

FROM:

Mace Mangold, PE, Jon Gass, PE, WGM; Scott Buecker, PE, AE2S

Executive Summary
The purpose of this of this technical memorandum is to provide a recommended district
boundary along with an overview of district formation logistics including process,
authorities created, funding opportunities, and long-term planning benefits. The ‘purpose
and need’ for district formation is three-fold:
1. Protect the Canyon Area’s groundwater (drinking water source) quality
2. Mitigate existing and future nutrient loading to the Gallatin River
3. Facilitate smart growth as the Canyon Area further develops
District formation can be completed in approximately one month following petition
submittal and collection of signatures of all landowners within the district boundary. If
collecting 100 percent of signatures is not possible, district formation would be conducted
through a vote process and require an estimated nine to 18 months to adequately inform
the voting public and establish broad consent.
Expedited formation offers the greatest potential for identifying ‘co-solutions’ with Big Sky
County Water and Sewer District (BSCWSD) as they actively plan and design the new
Wastewater Resource Recovery Facility (WRRF). Expedited formation also has
advantages of minimizing developer ‘sunk’ costs on active planned unit development
(PUD) projects that may otherwise be available for comprehensive sewer collection,
treatment, and disposal solutions. The recommended “Phase 1A” boundary depicted in
Figure 1-1 encompasses large landholdings and landowners who have expressed
preliminary willingness to form a district. The “Phase 1B” boundary encompasses adjacent
landholdings with notable existing and projected wastewater loads (see Figures 1-2 and
1-3) that can be tied into the collection main with limited extra collection cost beyond
“Phase 1A” infrastructure. The phased approach would allow the “Phase 1A” district to
begin securing funds and advance planning, and ultimately utilize refined engineering
design and cost estimates to inform potential “Phase 1B” landowners and voting population
for district inclusion.
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Introduction
The Canyon Area Feasibility Study (FS) requires establishing a preliminary planning
boundary for purposes of forming a future sewer district and evaluation of wastewater
infrastructure alternatives for collection, treatment and disposal. Technical Memorandum
No.1 (TM1) provides a recommendation for defining this boundary along with an overview
of district formation logistics including process, authorities created, funding opportunities
and long-term planning benefits. Additional information regarding growth projections and
sewer loads (TM2), collection alternatives (TM3), treatment alternatives (TM4) and
disposal alternatives (TM5) is provided in separate technical memorandums.

District Formation Benefits and Commitments
A County Sewer District is a unit of local government, separate and distinct from a
municipality, established to manage wastewater generated within the district boundary.
Formation of a district is a public process involving submittal of a petition, public meeting,
and a vote by properties within the district. Upon a favorable vote to create a district, the
County Commissioners give notice to the Secretary of State and the district becomes
incorporated as an entity of local government. The district is then responsible for electing
a Board of Directors, from members of the district, and the board is responsible for all
district operations.
One of the main advantages to district formation is gaining eligibility for various county,
state, and federal funding in the form of grants and or low interest loans. An overview table
is provided in Appendix 1-1, which identifies 16 financial assistance programs for water,
wastewater, and solid waste projects in Montana. As a district, the Canyon Area community
will be able to apply for public funding that generally comes in a mix of grants and loans.
Eligibility and award largely are driven by income levels and environmental benefits. Given
the environmental setting and project benefit of improving Gallatin River water quality, the
Department of Natural Resources Conservation (DNRC) Renewable Resource Grant and
Loan (RRGL) program and the Department of Environmental Quality (DEQ) Wastewater
State Revolving Fund (SRF) would be good funding candidates. It is recommended that
the Canyon Area community and engineers start discussing the proposed project with
potential funders early to better identify suitable programs and gain useful insights and
guidance to project design and grant application points of emphasis.
In addition to standard funding programs, the Big Sky Resort Tax provides a significant
infrastructure funding resource. The Canyon Area is located within the Resort Tax
boundary and has assisted in generating funding revenue since its inception in 1992. The
formation of a Canyon Area sewer district has been identified as a general objective of the
Resort Tax Board, which allocated funding for this FS and has actively evaluated and lent
support for future Canyon Area infrastructure funding as part of the additional 1 percent
resort tax to be voted on in May 2020.
District formation is a commitment; however, minimal capital commitment is required to
form. Construction and infrastructure commitments are not triggered until completion of
preliminary engineering report(s), preparation of funding packages, construction
drawings, and ultimately approval by the district board. Three to five board members are
required to volunteer their time to guide the district, including holding monthly public
meetings, hiring and guiding staff, reviewing financial and managerial documents, and
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more. Detailed district formation and implementation guidance is provided in Midwest
Assistance Program’s guidance document included as Appendix 1-2.

Formation Process
District formation is outlined in Montana Code Annotated Title 7, Chapter 13, Part 22. Two
general paths for district formation are presented in Figure 1-4. Formation through a
standard vote and county approval process requires petition signatures from 10 percent
of the qualified electors within the district boundary to initiate. The alternative is collecting
signatures from 100 percent of qualified electors, allowing formation upon County
Commission review and approval. The minimum timelines for the ‘10 percent Signed
Petition’ path and the ‘100 percent Signature’ path are 107 days and 13 days respectively,
once the process is initiated with the Board of County Commissioners. Actual timelines for
both processes generally require two to three times the minimum duration.
FIGURE 1-4 – DISTRICT FORMATION PROCESS
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Upon incorporation, the district must elect a board of directors, consisting of qualified
residents or property owners within the district boundary. By law, the initial district board
meeting will be held on the sixth Monday after district formation. During that meeting, a
drawing of board member terms will be held. According to MCA 7-13-2234, two of the
initial board members will serve four year terms while the remaining three serve two year
terms. After the first set of directors, all terms are four years. Additionally, board officers
will be determined (president, vice-president, and secretary) and the regular meeting time
and location will be established. Additional district formation and implementation
guidance is provided in Midwest Assistance Program’s guidance document included as
Appendix 1-2, including sample board documents and formation petition.

Planning and Environmental Benefits
Existing land uses for the Canyon Area consist of commercial-industrial located primarily
in the immediate vicinity of Highway 191, residential areas with relatively low density, and
open space predominately associated with National Forest land and a lesser extent zoning
designations and undevelopable floodplain-riparian areas. Table 1-1 provides an inventory
of existing land uses within the Study Area.
TABLE 1-1 – STUDY AREA LAND USE INVENTORY AND DEVELOPMENT PROFILE
LAND USE
# OF PARCELS
TOTAL ACRES
Residential

262

Commercial-Industrial
‘Raw’ Land
Open Space / Public Lands

82
4
20

1,064 Acres
(1 Residence per 4 Acres)
182 Acres
575 Acres
2,589 Acres

The existing land use profile illustrates ‘development sprawl’ conditions that tend to
propagate in unincorporated areas. This propagation of sprawl is in part due to regulatory
side effects tied to water supply (e.g. water rights) and sewer treatment (e.g. septic
permitting). The intent of the regulations is to protect environmental resources while still
allowing development. The resulting compromise is low density development, or
development sprawl.
Detailed review of permitted septic systems and future load projection will be presented
in TM2, however a summary of Total Nitrogen (TN) load estimates to the aquifer for
existing and future conditions (preliminary TM2 findings) is provided in Figure 1-5 to
demonstrate the benefits a sewer district can provide for wastewater management over
current on-site disposal practices. Central collection has the potential to reduce the
existing TN load significantly using a combination of mechanical central treatment and
enhanced decentralized treatment. Conversely, continued development using septic
systems or standard community systems has the potential to triple TN loads within 20
years. Additional figures showing the spatial distribution of existing and future TN load
estimates are provided in Figure 1-2 and Figure 1-3, respectively.
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FIGURE 1-5 – TOTAL NITROGEN LOAD – SEPTIC VS. ENHANCED TREATMENT
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As shown in Figure 1-5, as wastewater generation increases with expanded development,
collection and centralized treatment can greatly reduce the nutrient loading from the
Canyon Area. Formation of a sewer district creates a mechanism to provide local control
of the wastewater collection and treatment needs in the Canyon Area and is a key first
step reducing the nutrient loading to the Gallatin River.

BSCWSD Co-Solutions
The BSCWSD Water Resource Recovery Facility (WRRF) currently treats wastewater
generated within its district (generally comprised of the Meadow Village, Town Center,
Mountain Village, Lone Moose Meadows, and Spanish Peaks areas). The existing treatment
system at BSCWSD consists of sequencing batch reactors followed by filtration (sand and
anthracite) and chlorination. Treated effluent is stored in open reservoirs prior to being
utilized for irrigation on the Meadow Village, Spanish Peaks, and Yellowstone Club golf
courses and landscaping. The WRRF originally was rated for 650,000 gallons per day (0.65
MGD) of daily average flow capacity, and currently the average annual average flow is
approximately 0.55 MGD.
The BSCWSD is planning an upgrade and expansion of its WRRF that will increase annual
average treatment capacity to approximately 0.92 MGD (920,000 gpd), utilizing enhanced
nutrient removal and membrane bioreactor (MBR) technology. The upgrade will enable
BSCWSD to produce an effluent with less than 5 mg/L of TN, and with as little as 0.05
mg/L total phosphorous (TP). The BSCWSD can potentially expand their treatment
facilities beyond 0.92 MGD with additional planning, design, and construction, however,
the most limiting factor in expansion of the BSCWSD is effluent disposal. Significant,
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additional irrigation disposal will require additional storage of treated effluent, which is
undesired and becoming infeasible due to the land requirements, costs, and difficulties in
management.
The BSCWSD is evaluating other methods of effluent disposal and reuse, including
snowmaking and groundwater discharge/recharge (the latter potentially for indirect
potable reuse). The feasibility of all of these disposal/reuse approaches is limited by the
impaired status of the Middle and South Forks of the West Fork of the Gallatin River.
Impaired status requires compliance with total maximum daily load (TMDL) limits on these
streams, which requires extraordinary measures to avoid discharge of additional nitrogen
(or phosphorus) to these streams.
The Canyon Area lies in the larger aquifer and watershed of the main stem Gallatin River,
which is not currently impaired and does not have a TMDL. The high quality effluent that
will be produced with the BSCWSD upgrades of its WRRF open the option for the Canyon
Area to provide groundwater discharge for the BSCWSD’s treated effluent. It is possible
that this discharge capacity could be provided to BSCWSD in exchange for treatment
capacity for Canyon Area wastewater flows and loads. This would result in a substantial
reduction in the amount of TN and TP being released to groundwater in the region.
This approach also would avoid the construction and operation of another treatment
facility with disposal limitations in the immediate area, and likely will be significantly less
expensive on a per gallon of treatment or per-capita basis than if the Canyon Area were
to build its own treatment facilities. There are strong economies of scale in wastewater
treatment plant construction and operation. Detailed cost estimates for various treatment
scenarios will be provided in TM4.
However, for any of the above synergism between Canyon Area and BSCWSD wastewater
utilities, the Canyon Area would first need to form a district and develop a structured
agreement with BSCWSD. The BSCWSD is not chartered with solving wastewater issues
outside of its district boundaries.

District Formation Recommendations
A “phased” district boundary approach is recommended to help facilitate overall
implementation (i.e. initial formation, manageable planning scale, local acceptance, etc.)
and incremental capital cost commitments. Based on existing and projected sewer flows
and associated TN loads, the area from approximately the intersection of Highway 191 and
Lone Mountain Trail south to Ramshorn encompasses the greatest concentration of
existing wastewater flow rates and planned near-term development. As depicted on
Figure 1-1, this total area is delineated as “Phase 1” with subarea delineations of “Phase 1A”
and “Phase 1B” to support expedited district formation. The presence of the Highway 191
right-of-way (ROW) and ability to extend the sewer collection main creates potential for
future annexation of contiguous and non-contiguous landholdings such as Ophir School
depicted as “Phase 2”.
The “Phase 1A” boundary is intended to support expedited district formation to allow
planning and funding to continue to progress in a timely manner. This conceptual boundary
encompasses landowners that have expressed preliminary willingness to form a district
such that formation could be conducted with collection of signatures in lieu of requiring a
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vote, which is expected to reduce district formation to as little as one month in duration.
The “Phase 1B” boundary encompasses landholdings with notable TN loads that can be
tied into the collection main with limited extra collection cost beyond “Phase 1A”
infrastructure. The added complexity associated with numerous landowners is expected
to require substantial coordination and additional planning due-diligence to establish
necessary voting population consent and approval.
Timely district formation will improve the likelihood of identifying cost effective ‘cosolutions’ with BSCWSD as part of the ongoing planning and design of the new WRRF.
Expedited district formation also allows for time-sensitive funding requests to the Resort
Tax Board and initiation of planning to support broader county, state, and federal funding
packages. Finally, planned unit developments (PUDs) within the “Phase 1A” boundary
provide opportunities for early formation and funding for a new sewer district. A publicprivate-partnership (P3) mechanism can be created to collectively address planning
objectives and optimize infrastructure costs. Delayed district formation increases the
complexity of initial formation and/or annexation while reducing potential private funds
due to ‘sunk costs’ associated with stand-alone sewer infrastructure.
Legal consultation is recommended to support the district formation process and to review
potential liabilities and/or obligations that may not be identified in this memorandum.
Legal support will ultimately be needed to draft and file the petition to form a district with
the County Commission along with providing council during the various procedural steps.
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CANYON AREA FEASIBILITY STUDY
TECHNICAL MEMORANDUM NO. 2:
Existing Condition, Wastewater Flow Projection and Nutrient Load Analysis
DATE:

March 25, 2020

FROM:

Mace Mangold, PE, Chris Allen, Ph.D., PE, Sarah Howell, Scientist, WGM

Executive Summary
The purpose of this technical memorandum is to quantify existing and projected
wastewater flow to serve as the basis of infrastructure planning and design. A secondary
objective is to provide a preliminary mass balance of nitrogen associated with the existing
septic systems along with nutrient loading implications associated with potential build-out
scenarios.
Three scenarios were evaluated. The ‘Existing Condition’ scenario reflects approximate
present-day wastewater generated based on permitted systems. The ‘District Growth’
scenario reflects a district-based build-out where central collection, treatment, and
disposal are utilized for comprehensive wastewater management. Wastewater flow rates
from the District Growth scenario serve as the design capacity for preliminary
infrastructure planning as presented in separate TMs (TM3, TM4, and TM5). The
‘Unincorporated Build-out’ scenario provides an estimate of maximum growth mimicking
the existing development pattern of discrete developments on individual septic or
community systems and a potential growth cap tied to water rights. This scenario also
provides a conceptual worst-case nutrient loading scenario (i.e. no existing load reduction,
future septic and Level II community systems). Table 2-1 presents flow rate and load
estimate comparison for all three scenarios.
TABLE 2-1 – WASTEWATER FLOW RATE AND LOAD SUMMARY
Scenario
Flow Rate (gpd)
Nitrogen (Lbs/Year)
Existing Condition
115,000
4,640
District Growth (20-year @ 5%)
305,000
<4,650
Unincorporated Build-out
265,000
11,300
The Existing Condition scenario and associated spatial distribution of permitted flow rates
is presented in Figure 2-1. The District Growth scenario assumes a 5 percent growth rate,
resulting in a 20-year projected design flow of 305,000 gallons per day (gpd). Figure 2-2
presents a spatial distribution of projected flow rate per Service Area to be used for
infrastructure planning purposes. The conceptual Unincorporated Build-out exercise
generally indicates that water rights may inhibit growth. However, large scale hotel and
commercial development has the potential to generate a higher rate of wastewater per
volume of water right such that the 265,000 gpd estimate could be exceeded.
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Introduction
This technical memorandum (TM) provides planning-level estimates for existing and future
wastewater flow rates to serve as the basis of infrastructure design. Estimates are
generated based on Gallatin County records for onsite wastewater treatment systems
(OWTS) located within the study area. Growth projections and development scenarios are
prepared based on local trends with consideration for limiting development factors, such
as Montana Department of Environmental Quality (DEQ) permitting and Department of
Natural Resources (DNRC) water right regulations.
In addition to wastewater flow rate estimates, a nutrient loading analysis is provided as a
general assessment of nitrogen loads entering the aquifer and transport to the Gallatin
River. This analysis is intended to identify areas of existing loads to prioritize near-term
collection while assessing potential future load to aid long-term planning. ArcNLET fatetransport modeling and spatial analysis is provided to assess cumulative effects and
illustrate nutrient load analysis findings.

Service Areas
Existing development in the Canyon Area is highly variable in regard to density and use
(e.g. residential, commercial, etc.). ‘Service Areas’ are used as a planning tool to organize
existing and future load estimates, design capacity development, and aid in
communicating potential for incremental implementation (i.e. priority areas and associated
collection and/or treatment cost). Figure 2-3 depicts the 18 defined Service Areas with
respect to Gallatin County zoning, National Forest and undevelopable floodplain-riparian
areas. These areas were delineated based on a range of factors including zoning, existing
land use, and potential for increased density. Existing land uses within the Study Area
consist of commercial-industrial located primarily in the immediate vicinity of Highway 191,
residential areas with relatively low density, and large-scale open space areas (e.g. National
Forest, conservation easements).
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Growth Projection
Existing Condition
The Gallatin County Environmental Health and GIS Department databases were utilized to
determine total permitted septic systems and associated design flows located within the
Canyon Study Area. The database included approximately 62 permitted systems totaling
92,968 gpd design flow. “Ground truthing” was conducted via 2017 aerial imagery, review
of as-built drawings and permits, and site observations to identify systems and associated
design flows not accurately reflected within the database. The resulting present-day total
design flow is estimated to be 115,000 gpd. Spatial representation of permitted systems
and associated design flows is provided on Figure 2-1.
District Growth
In 2008, the Study Area included permitted discharges totaling 76,543 gpd design flow
(DOWL, 2008). The resulting annual growth rate based on permitted discharges from
2008 to present day equates to 3.8 percent. Formation of a district would be expected to
facilitate increased growth and corresponding growth rate. The Big Sky County Water &
Sewer District’s (BSCWSD) record of Single-Family Equivalent (SFE) connections to the
sewer system shows an average of approximately 7 percent annual increase from 2014 to
2019. The average annual flow at the treatment plant has increased approximately 5
percent on an annual average basis during the same time period. Assuming a 5 percent
growth rate results in a 20-year projected flow rate of 305,000 gpd.
Collection, treatment, and disposal options presented in this feasibility study (FS) use the
projected flow rate of 305,000 gpd as the basis of design. This design flow rate is generally
characterized as a conservative estimate as it is generated based on the design flow rate
(e.g. approximate max day) of permitted systems that may not be fully built-out (reserve
capacity). However, development factors such as notable near-term growth associated
with approved PUDs and commercial influx, such as hotels, has the potential to contribute
to growth rates in excess of 5 percent. Additionally, increased inflow and infiltration (I&I)
is expected with the installation of the collection main. As such, 305,000 gpd is viewed as
an appropriate basis of design for the feasibility level of analysis. Figure 2-2 presents a
Service Area based distribution of projected flow rates.
Unincorporated Build-out
A water rights and existing land use based growth projection is provided as a secondary
measure of potential growth. This is intended to provide an approximate maximum buildout estimate assuming a continued development pattern of sewer treatment via individual
or community OWTS’s and water supply via ‘exempt wells’ or available water rights.
A cursory inventory review of available water rights indicates that water supply is likely a
limiting factor for total Canyon Area growth (see Appendix 2-1 for detail). As such,
projected wastewater flow rates were developed for each sub-area with the base
assumption that water supply would be provided via either an existing water right or a
new exempt well water right, and a secondary assumption that development would seek
to maximize density that can be achieved by implementing water conservation measures
(e.g. minimal irrigation). The resulting estimate for total projected build-out flow rates is
265,000 gpd.
This conceptual build-out exercise generally indicates that water rights may inhibit growth
such that the assumed 5 percent growth rate and resulting 305,000 gpd estimate is
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expected to be conservative. However, large scale hotel and commercial development has
the potential to generate a higher rate of wastewater per volume of water right such that
the 265,000 GPD estimate could be exceeded. Also, this estimate does not account for I&I,
which has the potential to contribute additional flow as previously discussed.
Population
Actual flow rate information and detailed population data for the Canyon Area of Big Sky
is not available. Flow rates provided above represent estimates and projections based on
existing permitted systems rather than population. A population estimate and metric is
provided below to support the Conceptual Rate Study presented in TM6.
Person Equivalent (PE) methodology is used to convert flow rate to population. The
BSCWSD uses a metric of Single-Family Equivalent (SFE) to account for the design loading
from a variety of commercial and residential structure types. The correlation between flow
to the wastewater treatment system and SFE has changed over time and varies throughout
the season. In the DOWL 2015 study a regression analysis was performed to estimate
design flow per SFE and used the loading of Biological Oxygen Demand (BOD) to the
treatment facility to estimate population. The results indicated that there is an annually
averaged design flow of 104 gallons per capita per day (gpcpd) and a dry season flow of
86 gpcpd. In the context of BSCWSD, reducing I&I into the collection system has been an
ongoing effort that ultimately adjusts the relationship between population and flow to the
treatment plant. Based on the data from the DOWL study, and standard design literature
values by MTDEQ, a design value of 100 gpcpd is assumed for population projections
herein and rate study purposes. For the nutrient analysis, PE were used as the basis for
loading, however PE were calculated differently to incorporate more of a detailed dataset
that enabled estimating existing average nutrient loading rates. Estimations of PE based
on flow assumptions for each Service Area are provided in Table 2-2.
TABLE 2-2 – POPULATION EQUIVELANT PER SERVICE AREA
Existing Condition
Projected Growth
Service Area
Flow Rate
PE
Flow Rate
PE
(gpd)
(gpd)
1
1200
12
1348
13
2
5376
54
6041
60
3
0
0
5956
60
4
11690
117
26273
263
5
0
0
69672
697
6
0
0
22475
225
7
7300
73
22475
225
8
17700
177
26745
267
9
28000
280
16632
166
10
5950
60
6686
67
11
2975
30
4523
45
12
2750
28
29217
292
13
6935
69
15586
156
14
4600
46
8316
83
15
7150
72
20621
206
16
3450
35
8509
85
17
0
0
0
0
18
9942
99
13925
139
TOTAL (+/-)
115,000
1150
305,000
3050
Page 17 of 80

TM2 – Wastewater Flow Rate & Load Analysis
Canyon Area Feasibility Study

Nutrient Load Estimate and Analysis
Protecting Montana’s water resources is one of the primary drivers behind improving
wastewater treatment across the state. Onsite treatment of wastewater using septic tanks
and properly designed drainfields can protect groundwater quality, especially when the
treatment systems are installed at a low density. As the density of treatment systems
increases the cumulative effect of the nitrogen, phosphorus, and human pathogens that
are discharged from OWTS’s can impair groundwater quality. With concentrated or acute
loading, human pathogens can transfer from wastewater to drinking water, but more often
the cumulative effects of nitrogen addition degrade groundwater quality. Nitrogen, in the
form of nitrates, are the most common groundwater contaminant in the United States with
a maximum contaminant level set by the US EPA at 10 mg/l (EPA, 2009). Elevated nitrate
levels in drinking water may result in negative human health effects, including interference
with the blood’s ability to deliver oxygen to the body, resulting in a condition known as
methemoglobinemia, or blue baby syndrome. Infants are most susceptible to high nitrate
levels and may develop a characteristic blue tint to the skin, denoting oxygen deprivation.
Other potential health effects may include decreases in blood pressure, increased heart
rate, headaches, abdominal cramps, and vomiting (ATSDR, 2015). Sensitive populations
include infants less than four months of age, pregnant women, dialysis patients, and
persons with ulcers, anemia, gastritis or gastric carcinoma. Nitrate passes through
groundwater to streams and rivers where the added nitrogen promotes algal growth and
poses risks to the river ecosystems that Montana relies on for water, recreation, and
tourism.
ArcNLET Fate & Transport Model
Understanding the impacts of multiple onsite systems on groundwater is an inherently
complicated process. Multiple platforms exist to model the processes that drive the fate
and transport of contaminants in the subsurface and the modeling options range
significantly in the complexity and cost of application. ArcNLET (applied model) is a
simplified nitrogen specific fate and transport model within an ArcGIS platform. The model
was developed to give decision makers a cost-effective visualization and analytical tool to
model the cumulative effects of onsite systems on groundwater and receiving water
bodies (Rios et al., 2011). The analysis in this report describes the results of an ArcNLET
model used as an accounting of point loads to the aquifer associated with various
development scenarios and resulting fate-transport results as a depiction of cumulative
effects and nitrate conveyance to the Gallatin River.
The ArcNLET model is based in ArcGIS and inputs elevation data, soil data, and a map of
OWTS to generate a visual representation of regional nitrate plumes and calculate the
resulting nitrogen load to surface water bodies. A 10-meter digital elevation model of the
area was obtained from the USGS. Soil data was pulled from the NRCS Web Soil Survey to
account for spatially varying hydraulic conductivity. To determine total loading of the
existing condition, data was obtained from the Gallatin County GIS department and
Gallatin County Environmental Health Department (in person and online document search)
and the data was compared to aerial imagery from 2017. Permit and available design data
was used to estimate loads from community and commercial OWTS, while the County
database and satellite information was used to account for existing residential loads. Each
residence not connected to a communal system was assigned a population equivalent of
2.5 individuals resulting in a load to the groundwater of 20.16 grams nitrogen per residence
per day. The average daily nitrogen load from commercial and community systems was
estimated hierarchically based on data availability: 1) Design data or measured average
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loads, 2) Number or residences attached to communal systems and method of treatment,
3) Fraction of development build-out and level of treatment, and lastly 4) the permitted
maximum design flow and type of treatment. Detailed accounting of PE for the nutrient
load estimation can be found in Appendix 2-2.
ArcNLET Model Results
The Existing Condition map presented in Figure 2-4 illustrates nitrate plumes moving from
OWTS’s to the Gallatin River. The total load into the aquifer was estimated as 4,640 pounds
per year. To generate nitrogen plumes the model applies what is known as the Domenico
solution for groundwater transport, which simplifies the partial differential equation for
groundwater flow to allow an analytical solution and accounts for denitrification modeled
as a first order reaction. This simplified conceptual model provides the basis for multiple
EPA models for contaminate transport analysis including BIOSCREEN and BIOCHLOR
(Rios et al., 2011). The fate and transport model is solved individually for each OWTS, and
the results for each OWTS superimposed on the map to estimate groundwater
concentrations.
The Unincorporated Build-out scenario provides an estimate of maximum growth
consistent with the existing development pattern of discrete developments on individual
septic or community systems and a potential growth cap tied to water rights. This scenario
also provides a conceptual worst-case nutrient loading scenario (i.e. no existing load
reduction, future septic and Level II community systems). As previously discussed, the
maximum flow projection for the unincorporated growth model is estimated at 265,000
gpd. Model results are illustrated in Figure 2-5 with a projected nitrogen load of 11,300
pounds per year to the aquifer.
The unincorporated loading was estimated by adding OWTSs based on the projected
wastewater rates for each sub-area and running the ArcNLET model with the additional
source locations. In some sub-areas, proposed development plans were used to
approximate the location, size and load of OWTSs. In other sub-areas, the projected
wastewater rate corresponded to the number of vacant parcels multiplied by an average
household sewer rate of 350 gpd. In this situation, an OWTS representing 2.5 PE was
placed in every vacant parcel. In the remaining areas, development was assumed to include
subdividing parcels or increasing density on existing parcels. In this situation, OWTSs with
flow rates of 350 gpd and 2.5 PE were spatially distributed within vacant parcels to total
the projected sewer rate and nutrient load. In some situations, a communal system was
added or flow of an existing communal system was increased to total the projected
wastewater rate. The average daily nitrogen load was applied to these additional systems
using the same hierarchy described for the existing condition scenario
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The District Growth scenario assumes central treatment as detailed in TM4. Design effluent
quality is assumed to be Class A-1 Reclaimed Water per DEQ-2 standards achieved using
enhanced nutrient removal and membrane bioreactor (MBR) technology. Based on a
design effluent concentration of less than 5 mg/L TN, with treatment to as low as 3 mg/L
TN, nitrogen loading to the aquifer would be approximately 2,790 to 4,650 pounds per
year assuming groundwater disposal of 305,000 gpd. Utilizing supplemental disposal
methods, such as snowmaking and irrigation reuse as discussed in TM5, has the potential
to further reduce the TN load to the aquifer.
A summary of wastewater flow rates, population equivalents and nitrogen load estimates
for all three scenarios is provided in Table 2-3.
TABLE 2-3 – SCENARIO BASED DESIGN FLOW, PE AND NITROGEN LOAD
Wastewater
Person
Wastewater
Scenario
Flow Rate
Equivalent
TN Load
(gpd)
(PE)
(Lbs/Year)
Existing Condition
115,000
1,150
4,640
District Growth (20-year @ 5%)
305,000
3,050
<4,650
Unincorporated Build-out
265,000
2,640
11,300
Aquifer Nutrient Abatement and Load to Gallatin River
The nutrient load applied to the aquifer and the resulting nutrient load to hydraulically
connected receiving water bodies is often different. In the context of phosphorus, the
amount of phosphorus adsorption capacity in the soil should prevent breakthrough of
phosphorus into the water body for a minimum of 50 years assuming that the OWTS
system has been properly sited and designed. For mobile nitrogen compounds like nitrate,
the subsurface fate and transport is more difficult to characterize. Nitrate is subject to
removal via denitrification, which is a microbially mediated process in which microbes
couple nitrate with organic carbon and emit di-nitrogen gas, effectively removing the
nitrogen from the system. Denitrification has been proven to occur in the subsurface, with
the rate dependent on the amount of carbon available in the subsurface, as well as,
temperature and other environmental factors (Otis et al., 2009). ArcNLET accounts for
denitrification using a first order removal function, which means that the longer the
nitrogen is in the subsurface the more nitrogen is removed (Rios et al., 2011). Applying a
model with a strong variable parameter like a denitrification rate requires data to calibrate
the model. In this region very limited data was available. A denitrification rate of 0.0005
per year was applied based on WGM experience evaluating denitrification rates in a similar
alluvial aquifer in Montana’s Bitterroot Valley. Using this hypothetical denitrification rate,
the nitrogen loading from OWSTs to the Gallatin River would be 3,030 pounds per year
for the Existing Condition scenario and 6,540 pounds per year for the Unincorporated
Build-out, representing 35 percent and 42 percent reductions respectively. The percent
nitrogen removal increases in the full build-out scenario because more development
occurs further away from the river resulting in longer flow paths and greater nitrate
removal.
Estimation of denitrification is an important tool to determine the real impacts on receiving
water bodies. To adequately calibrate the model, groundwater quality data is required and
can be incorporated into the model to transform the conceptual scenario results to more
reliable estimations.
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Water Quality Data – Mass Balance Comparison
The modeled existing condition loading was compared to stream flow estimates from
USGS StreamStats and water quality data compiled by the Gallatin River Task Force.
Nitrate and total nitrogen measurements taken in August and September were available
for 2014-2018. This timeframe roughly corresponds to the summer baseflow conditions
when the Gallatin River is most heavily influenced by groundwater from the Canyon Area.
Increases in nitrogen loading to the river can occur from natural sources and from nitrate
leaching from OWTS through the groundwater. Analysis of available data indicate an
approximate increase in stream nitrate of 0.018 mg/l (as nitrogen) and total nitrogen of
0.004 mg/l (as nitrogen) through the Canyon Area reach of the Gallatin River. The
available nitrate data appears to have lower detection limit (0.01 mg/l N) than
measurements for total nitrogen measurements which appear to have a different detection
limits based on year (2014 detection limit 0.2 and 2015-2018 detection limits 0.04 mg/l N).
The increased resolution at the low concentrations measured for the nitrate data resulted
in a more consistent and greater average nitrogen increase across the study reach
compared to total nitrogen, which lacked the low concentration resolution for some
measurements. Assuming an average base flow rate of 268 cubic feet per second (cfs)
as generated from StreamStats for the period of 2014-2018, the resulting annual mass load
contribution ranges between 2,000 and 10,000 lbs of nitrogen. This mass balance exercise
provides a general comparison of model results to available Gallatin River nitrogen data. It
is important to note that the small concentrations measured coupled with the large flows
through the Gallatin River result in significant swings in the results based on method of
analysis. However, the water quality data indicates an increase of in-stream nitrogen on
the same relative scale as the existing condition modeled load to the Gallatin River from
OWTSs.
Groundwater Model Limitations, Opportunities and Recommendations
ArcNLET is a simplified nitrogen specific fate and transport model that provides
conceptual level spatial analysis based on quantitative inputs and base aquifer
assumptions. The model is not intended to predict groundwater concentrations or
determine precise nitrogen loading rates to the Gallatin River. Model results and scenarios
evaluated are intended to communicate cumulative effects and general risks associated
with existing OWTS and potential scale of load increase assuming future growth without
centralized collection and treatment. The model’s spatial analysis has the potential to
inform public health and safety decisions by identifying well locations (future and existing)
with increased contamination risk, identifying disposal areas with increased subsurface
denitrification potential, and potential prioritization of septic replacement.
Recommendations for model refinement include the following:






Updated OWTS database to reflect all installed systems, address data gaps
(treatment system type, design flows, bedroom count, etc.)
Increased base flow sampling frequency and corresponding flow measurements
Increased well water quality data to aid model calibration and estimation of aquifer
specific denitrification rates
Increased spatial distribution of well water level measurements for refined
potentiometric surface mapping and groundwater gradients
Pump tests in select locations to better characterize aquifer hydraulic parameters
(hydraulic conductivity, transmissivity, storativity, etc.)
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Montana Bureau of Mines and Geology has commenced a three-year data collection and
hydrogeologic modeling effort that will provide for a greater level of accuracy. The
MODFLOW model to be built will serve as a more robust quantitative model to better
determine aquifer recharge rates, transmissivity, and groundwater inflow to the Gallatin
River. The MODFLOW results can be used to refine base aquifer assumptions within the
ArcNLET model and improve accuracy for future planning and nitrate loading evaluations.
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TECHNICAL MEMORANDUM NO. 3:
Sewer Collection, Conveyance, Disposal and Reuse Pipelines – Conceptual Design
and Cost Estimation
DATE:

March 27, 2020

FROM:

Mark Peterson, PE, Jason Benson, PE, Scott Buecker, PE, AE2S

Executive Summary
Currently there is no centralized sewer system in the Canyon Area of Big Sky. A completely
new sanitary sewer collection system would be required to collect the raw sewage
generated in the Canyon Area and convey it to treatment. Existing septic and Level 2
community treatment systems would be abandoned and properly de-commissioned. There
are two potential scenarios for treatment:
Scenario 1: A new Canyon Area Water Resource Recovery Facility (WRRF) would be
constructed southwest of the intersection of Lone Mountain Road (Hwy 64) and US 190.
Scenario 2: A new lift station (this station will be referred to as the Canyon Area Lift
Station, hereinafter) would be constructed southwest of the intersection of Lone Mountain
Road (Hwy 64) and US 190 for conveyance of wastewater west along Hwy 64 to the Big
Sky WRRF.
The Canyon Area generally slopes steadily downward from south to north, so the vast
majority of the collection system could be a gravity system, with a small lift station needed
to collect wastewater from the “Bighorn Center” area north of the confluence of the West
Fork of the Gallatin River with the mainstem of the Gallatin River. Wastewater collected
from this area would be pumped either to a newly constructed Canyon WRRF (Scenario 1)
or to the existing but soon to be expanded and upgraded Big Sky WRRF (Scenario 2).
Based on a preliminary hydraulic model of the Canyon Area main collection system,
sewering the Canyon Area will require approximately 24,900 feet of pipe (7,800 of 12”,
3,900 ft of 10”, 13,000 ft of 8”, and 200 ft of 4” forcemain under the West Fork). Depiction
of collection is presented in Figure 3-1.
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Table 3-1 provides a summary of the opinion of probable “total project cost” (TPC) and
Operation, Maintenance and Replacement (OM&R) costs for sewer collection, conveyance
and reuse / disposal pipeline work. TPC is defined as planning, engineering, construction,
and construction administration. All costs are in 2020 dollars. Escalation should be applied
to the year of construction, but the schedule is unknown at this time.
TABLE 3-1 – SUMMARY OF CANYON AREA SEWER COLLECTION, CONVEYANCE,
REUSE AND DISPOSAL PIPELINE TOTAL PROJECT AND OM&R COST ESTIMATES
iEOPTPC, 2020$ (Class IV AACE)
SCENARIO AND PROJECT COMPONENT
Scenario 1
Scenario 2
(Canyon WRRF)
(Big Sky WRRF)
Total Project Cost (Planning, Engineering, Construction and Construction Administration)
Sewer Collection System
$8.6M
$8.6M
Pumping and Conveyance Infrastructure
$0M
$6.7M
Treated Water Reuse and Disposal
$4.9M
$8.5M
Infrastructure
Total Sewer Collection System, Pumping,
$13.5M
$23.8M
Conveyance, Reuse and Disposal Pipeline
Infrastructure
Operations, Maintenance and Replacement Costs
Sewer Collection System
$296,519
$296,519
Pumping and Conveyance Infrastructure
$0
$184,500
Treated Water Reuse and Disposal
$31,150
$18,400
Infrastructure
Total System, Pumping, Conveyance
$327,669
$499,419
Infrastructure OM&R
i The

construction cost estimates presented are based on 2020 dollars. The engineer’s opinion of probable
total project costs (EOPTPC) was developed based on other, similar projects, budgetary cost proposals
from suppliers, engineering judgement and RS Means cost estimating manuals. The EOPTPC cost opinions
in this report represent a Class 4 Estimate based on the definitions of the Association for Advancement
of Cost Engineering (AACE) International. This level of cost opinion is appropriate for planning level
evaluations made with incomplete information. The cost opinion at this level of engineering is considered
to have an accuracy range of -25/+35 percentages.

Introduction
This technical memorandum (TM) provides preliminary design parameters for the
collection system, including the potential forcemain from the Hwy 64-191 intersection to
the Big Sky WRRF. The parameters addressed include:








Design Flows
Main Collection System
Lateral Collection System
Lift Station and Force Main to BSCWSD
Key Design and Project Requirements
Opinion of Probable Construction Cost
Opinion of Probable Operations and Maintenance Cost

Design Flows
The Canyon Area was divided into 18 service areas for conceptual collection system design.
The design flow from each area was estimated based on current or projected land use. The
Page 27 of 80

TM3 – Collection and Conveyance
Canyon Area Feasibility Study

annual average daily design flow estimated at build-out of the Canyon Area is 305,000
gallons per day (gpd), or an average of about 212 gallons per minute (gpm). Peaking
factors for pipeline design were based on hourly peaking factors described in Circular
DEQ-2:
Peak Hour Peaking Factor = where P = population in thousands
The build-out population of the Canyon Area was estimated at 3,050 based on an average
day wastewater generation of 100 gallons per person per day, in accordance with DEQ-2,
and the 305,000 gpd average day build-out estimate. The peaking factor was adjusted for
different sections of the pipeline based on calculated population in each service area of
the “sewershed”.
Using this approach, the estimated peak hour sewer flow at the end of the sewer collection
system was estimated to be about 1,047,000 gpd, or about 727 gpm, representing an
overall peak hour peaking factor of 3.43. This value will be utilized for design of all
downstream infrastructure.

Canyon Area Sewer Collection System
Main Collection System
The collection system south of the Hwy 64 intersection will be all gravity sewer lines. Based
on the peak hour design flows, a system of 8-inch, 10-inch and 12-inch diameter pipes will
be adequate to convey wastewater flows without surcharging the collection system. A
schematic of the proposed system is shown in Figure 3-1.
The main, gravity-only sewer collection system would primarily parallel US 191, from Beaver
Creek Road (just south of Lone Peak High School) to Lone Mountain Road (Hwy 64). A
small sewer collection system would also be extended approximately 0.2 miles north of
Hwy 64, and this area would require a lift station just north of the West Fork of the Gallatin
River, near the Bighorn Center, to convey wastewater from this area under the West Fork
to either a Canyon Area WRRF (Scenario 1) or to the lift station conveying wastewater to
the Big Sky WRRF (Scenario 2).
The exact location of a Canyon Area WRRF is not identified. The site would require
approximately 2 acres, and would ideally be located at the northernmost end of the
collection system, to enable gravity flow from the entire Canyon Area and no wastewater
pumping. However, the land at the north end (north of Hwy 64 and US 191) is not feasible
for construction of a WRRF, so the next best location for a WRRF would be southwest of
but as close as possible to the Hwy 64 / US 191 intersection. Wastewater will have to be
collected from the Bighorn Center and nearby residences and pumped across Hwy 64.
There are some potential areas north of the Quarry Area that would need further study
and potential negotiation to procure.
In two areas a gravity main will be warranted on both sides of US 191 to collect wastewater
from connections east of the road and to limit the total number of crossings needed across
Highway 191 to just two. These areas will be more densely populated eastern lower portion
of the gravity collection system from about Running Iron Rd to the Exxon gas station, and
the area to the north of the Hwy 64 / US 191 intersection.
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The overall sewer collection system was split into four collection areas:
Area 1: Extends from the north end of the system (the Bighorn Center, including
the area approximately 0.2 miles north of Lone Mountain Road) to the
north end of the Lazy J Development (Straight Iron Road).
Area 2: Continues from Lazy J south to the south end of Buck’s T-4.
Area 3: Extends south from Buck’s T-4 to the south end of the Ramshorn
Development (south of Riverview Lane).
Area 4: Extends from Ramshorn south to Beaver Creek Road.
Lateral Collection System
A series of smaller diameter (generally 8-inch) gravity sewers will be required to collect
the sewage from each user area (neighborhood or development) and convey it to the main
collection system. There are three different conditions that exist along the main collection
system route:
1.

Locations/entities that already have in-place public wastewater systems. These
locations include Lazy J (Level 2 treatment system with two drainfield(s)), Buck’s
T-4 (lagoon system with land application effluent disposal) and Ramshorn View
Estates (three Level 2 treatment systems (recirculating sand filters) with associated
drainfields. The lateral collection systems for each of these locations will consist of
one or more connections to the existing collection systems and piping to the main
collection system. The preliminary layout for these connections is shown in Figure
3-1.

2. Existing residences and commercial development that is immediately adjacent to
the main collection line. For those buildings that are not connected to a common
public system, a service connection has been included in the conceptual design.
This service connection is anticipated to consist of a tee in the main collection line
and a short section of 6-inch diameter service line to the edge of the residence or
commercial development easement or right-of-way. Each individual property
owner will be responsible for making the connection from their existing system to
the main collection system.
3. Land areas where there is no current development. The configuration of a collection
system in these areas is very dependent on the ultimate layout of the streets within
the development. Due to the high degree of uncertainty regarding the street
configuration in undeveloped areas, this analysis does not include any provisions
for a collection system in these undeveloped areas. The main collection system
along US 191 will be designed large enough to accommodate the anticipated flows
from these areas.
Key Collection System Design and Project Requirements
The primary considerations for design of the sewer collection system include:




Total Sewer Pipeline (linear feet)
Soil and subsurface soil (for trenching and backfill consideration)
Minimum Burial Depth (frostline considerations)
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Slope Suitability
Pipeline Materials Selection
Permit Acquisition
Traffic Control Needs

Based on a preliminary model of the Canyon Area main collection system (Innovyze
InfoSewer), sewering the Canyon Area will require approximately 24,900 feet of pipe
(7,800 of 12”, 3,900 ft of 10”, 13,000 ft of 8”, and 200 ft of 4” forcemain under the West
Fork).
In general, the Canyon Area is well-suited for construction of a wastewater collection
system. The soils in the area are primarily loam and cobbly loam (Preliminary Engineering
Report for Canyon Area Wastewater Treatment and Disposal (Dowl HKM, 2008), well
suited for trenching and requiring minimal or no imported backfill.
Frost depth in the Big Sky Canyon Area is approximately 6 feet deep. Sewer pipe in the
Big Sky Water and Sewer District’s collection system may be buried as shallow as 5 feet,
but insulation board will be necessary in some areas with 5 feet depth burial.
The Canyon Area steadily slopes downward from south to north. The slope is generally
about 0.75 percent, or 0.75 feet per 100 ft, more than sufficient to enable gravity flow of
wastewater northward to the intersection of Hwy 64 / US 191 (for comparison, 0.4 ft per
100 ft is the minimum recommended slope for gravity sewer pipe in the size range
considered for the Canyon Area). There is one short (approximate 1,000 ft) stretch of
terrain that slopes upward to the north along the US 191 corridor, starting at about Straight
Iron Rd. This short “hump” in the alignment will require deeper trenching but is not
substantial enough to require a lift station.
The material for the gravity collection system would be PVC pipe, a material that is
commonly used for this application. Thicker-walled SDR 26 PVC is recommended (rather
than the more common SDR 35 PVC) because SDR 26 PVC is less susceptible to damage
and failure due to the presence of rocks in the backfill, which is likely in the Canyon Area
soils. The short section of force main north of Hwy 64 is anticipated to be DR 25 PVC
pressure pipe, with the exception of the West Fork undercrossing, that pipe will seamless
HDPE pipe in a casing, to provide more protection against any leakage.
Roadway crossings are anticipated to generally be constructed by boring under the
roadway. Where multiple access points are available, standard open trench techniques are
anticipated. Most of the borings will be uncased, except for highway crossings which will
have a casing pipe. For uncased borings, the pipe material will be restrained-joint water
class pressure pipe to maintain pipe integrity. For cased borings, the casing is anticipated
to be solid-wall HDPE pipe, and the carrier pipe will be standard PVC gravity pipe.
Manholes are generally anticipated on each side of the cased borings and on at least one
side of uncased borings.
Approval of plans and specifications for a new public sewer system will need to be
obtained from Montana Department of Environmental Quality. Review of the construction
corridor for cultural sites and wetlands will also be necessary and mitigation of impacts to
these resources may be required. The Gallatin River does have a delineated floodplain
along the length of this project, so a floodplain permit may be required for the
construction. Because no permanent aboveground structures are proposed in the
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floodplain, a detailed analysis of the impacts should not be required. A permit will need to
be obtained from Montana Department of Natural Resources and Conservation for the
crossing of the West Fork near Bighorn Center.
Easements will need to be acquired for installation of all pipelines. These easements may
be from private landowners or from the Montana Department of Transportation (MDT).
Permits to cross US 191 will also need to be obtained from MDT.
Traffic control for this project will mostly consist of slower speed zones since the
construction will generally parallel US 191. Most of the driveway and roadway crossings will
be constructed using boring techniques, so traffic control will also be limited in these areas.
In a few locations where there are multiple access locations, the sewer line will be installed
using open trench methods so these locations will have a closed roadway for a short time
period.
Opinion of Probable Construction Cost
Table 3-2 provides a summary of the opinion of probable “total project” cost for a
collection system for each service area. Total project costs are defined as the sum of
planning, engineering, construction and construction administration.
The construction cost and operation and maintenance cost estimates presented are based
on 2020 dollars corresponding to an Engineering News Record (ENR) Construction Cost
Index (CCI) of 11,392. The conceptual opinion of probable project cost was developed
based upon previous project data, project specific equipment quotes, and RS Means cost
estimating manuals. This cost opinion represents a Class 4 Estimate based upon the
definitions of the Association for Advancement of Cost Engineering (AACE) International.
This level of cost opinion is appropriate for planning level evaluations made with
incomplete information. The cost opinion at this level of engineering is considered to have
an accuracy range of +50/-30 percent. Actual costs will not be determined until a bidding
process has been completed at the time of construction.
Escalation should be applied to the year of construction, but the ultimate schedule is
unknown at this time.
TABLE 3-2 – COLLECTION SYSTEM, OPINION OF PROBABLE PROJECT COST
SEWER COLLECTION PROJECT COMPONENT
EOPCC, Million $
(Class IV AACE)
Area 1 Collection System
$5.3
Area 2 Collection System
$1.5
Area 3 Collection System
$0.8
Area 4 Collection System
$1.0
Total Canyon Area Collection System Cost
$8.6
All costs are in 2020 dollars. Escalation should be applied to the year of construction, but
the schedule is unknown at this time.
Opinion of Probable Operation, Maintenance and Replacement (OM&R) Cost
Sewer collection systems require regular operation and maintenance activities, including:



Operations Labor
Inspection
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Periodic cleaning/jetting of pipes and manholes
Repairs to breaks or leaks
Pumping electricity costs
Vehicle purchase and usage/fuel/maintenance

Costs of sewer collection system operations and maintenance vary widely from system to
system due to differences in topography (elevation determines pumping vs. gravity), the
utility culture and level of care, the owner’s accounting for (or not accounting for)
infrastructure replacement/depreciation costs, and the infrastructure’s age (rate of failure
and corresponding repair work).
The Canyon Area collection system would be brand new, so initial and early year repair
costs should be correspondingly low. However, the Canyon Area sewer collection system
would also be relatively small, and there are significant economies of scale in operating
and maintaining wastewater infrastructure so O&M costs will be significantly higher for
smaller systems than larger systems on a unit cost basis.
Most O&M estimates available in collection system research literature are “rule-of-thumb”
level. An often-cited estimate for sewer collection systems is $1 per linear foot of sewer
per year, but this value is not appropriate for very small collection systems like the Canyon
Area would have, as it underestimates the high unit cost for small systems. For example,
the 24,900 linear feet (LF) and $1/LF rule of thumb would result in a $24,900 annual O&M
estimate, which would only fund about a quarter of a full-time employee (FTE) to operate
the system. The Canyon Area District would need to fund at least a ½ time FTE, and likely
one FTE unless an operator could be shared/split with another system.
The nearby Big Sky County Water and Sewer District operates and maintains
approximately 15 miles (79,000 linear feet) of sewer collection pipelines. The District’s
annual budget for O&M of the gravity-only (no lift stations) system is approximately
$165,000 which equates to $2.09/linear foot and includes one full-time operator dedicated
to sewer collection work. The difference between the $2.09/LF value for the Big Sky
District and the $1/LF rule-of-thumb is the significant economy of scale present in
wastewater infrastructure construction and operation.
Based on the above discussion, the cost of operating and maintaining a sewer collection
system in the Canyon Area will use $1/ft rule-of-thumb for the total linear footage, but add
the cost of one full-time employee with benefits ($100,000). The resulting estimate is
$125,000. This would enable the District to employ one FTE for operating and maintaining
the collection system, and have the necessary funds for periodic cleaning, inspection, asneeded repairs, and other maintenance activities.
The $125,000 value does not include infrastructure replacement, or “depreciation”, costs.
Accounting for depreciation costs for infrastructure funding is correct and prudent, but
not always practiced by all water/wastewater utilities. When depreciation/replacement
costs are included, the total operational costs are referred to as Operations, Maintenance
and Replacement (OM&R). A commonly used depreciation cost for sewer collection
systems is the value of the infrastructure divided by 50 years of overall average usable life
(or 2 percent of the system’s value), so that a utility funds full replacement of the
infrastructure over 50 years. 2 percent of the $8.6M value of the Canyon Area sewer
collection system is $171,519, bringing the total OM&R cost estimate for the Canyon Area
Sewer Collection to $296,519.
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TABLE 3-3 – CANYON AREA SEWER COLLECTION SYSTEM,
OPINION OF PROBABLE ANNUAL OM&R COST
OM&R COMPONENT
EOPCC, Million $
(Class IV AACE)
Annual Sewer Collection System Operation and Maintenance
$125,000
Annual Depreciation/Replacement Budget (2% of Total
$171,519
Project Cost)
Total Collection System OM&R Cost
$296,519
The capital and OM&R costs described above and summarized in Tables 3-2 and 3-3,
respectively, would be for a Canyon Area specific collection system (Scenario 1). If raw
wastewater is treated in a Canyon Area specific WRRF (Scenario 1), the collection system
would be the extent of the collection/conveyance costs for the project. If the wastewater
were collected and conveyed to the Big Sky WRRF (Scenario 2), additional capital and
OM&R costs would be incurred to pump the wastewater from the Canyon Area
(intersection of 64 and 191) to the Big Sky WRRF through a forcemain. The conceptual
design of this infrastructure is discussed in the following section.

Scenario 2 Conveyance: Lift Station and Forcemain to the
Big Sky WRRF
For Scenario 2, where wastewater would be conveyed to the Big Sky WRRF for treatment,
a new lift station will be constructed to pump all wastewater from a single collection point
(wetwell) at the southwest corner of the intersection of Lone Mountain Road (Hwy 64) and
US 191 to the Big Sky WRRF. The lift station could potentially be located between US 191
and the Conoco station, on land purchased or leased from the owner.
The lift station could either be wet-pit or dry-pit. Dry-pit lift stations are more expensive
but generally favored when land area and budget allows, as the pumps are not submersed
in wastewater and are easier to access, troubleshoot and repair. Figure 2 shows a wet-pit
configuration on the left, where pumps are submersed in wastewater, and a section cut of
a dry-pit configuration on the right (this is the City of Livingston’s WRF Influent Pump
Station), where pumps are separated from the wet-pit by a wall with sealed pipe
penetrations.
Either configuration would have a building over the facility, to house electrical gear and
enable operators to be out of the weather when inspecting and maintaining the lift station.
Potentially the lift station would initially be configured as a wet-pit installation but
expanded and converted to a dry-pit station as the District develops and grows to buildout.
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FIGURE 3-2 – WET-PIT VERSUS DRY-PIT LIFT STATION CONFIGURATIONS

The lift station will pump the raw sewage from the Hwy 64 / US 191 intersection to the Big
Sky WRRF, a distance of approximately 1.8 miles (9,300 ft). The forcemain could be a 12inch diameter main to convey the 727 gpm peak hour flow to the WRRF. If room allows
along the Hwy 64 corridor alignment, two 8-inch mains could be utilized to maintain higher
velocities and shorter residence times in the pipeline. This would be evaluated in a
preliminary engineering phase.
Parallel to the force main will be a new gravity flow treated effluent pipe, conveying treated
water (Class A-1 Reclaimed Water as per DEQ-2 standards) from the WRRF west down
Hwy 64 to the Canyon Area. However, since this pipeline is not related to conveyance of
wastewater from the Canyon Area to the Big Sky WRRF, and is effluent disposal/reuse
infrastructure, it will be discussed in a separate section of this tech memo.
The lift station would have to be designed to start small to move initial Canyon Area District
flows but be expandable as the District develops and expands. Initially the station would
need to be designed to pump as little as approximately 20 gpm (e.g., overnight wastewater
flows in the early years of District development). Upon build-out it would need to be able
to convey as much as 800 gpm.
The cost to pump the raw wastewater to the Big Sky WRRF on an annual basis is based
on the following design criteria:




For build-out of the Canyon Area, the average annual daily flow is 305,000 gpd,
or 212 gpm.
There is approximately 235 feet of elevation gain between the corner of 64 and
191 and the Big Sky WRRF. This would be the static lift required from the pumps.
The lift station piping and valving and the approximately 9,300-foot forcemain
pipeline will have additional dynamic (friction) losses estimated at approximately

Page 34 of 80

TM3 – Collection and Conveyance
Canyon Area Feasibility Study



32 feet. Adding this to the static head results in a total dynamic head (TDH)
condition for the pumps of 263 feet (114 psi).
The initial pumps would be approximately 15 hp. As the Canyon Area District
approaches build-out, the pumps will eventually need to be upsized to
approximately 40 hp.

The opinion of probable project costs for the conveyance infrastructure described in the
proceeding pages are listed in Table 3-4 below.
TABLE 3-4 – SCENARIO 2 CONVEYANCE: CANYON AREA LIFT STATION,
FORCEMAIN, OPINION OF PROBABLE TOTAL PROJECT COST
CONVEYANCE PROJECT COMPONENT
EOPCC, Million $
(Class IV AACE)
Canyon Area Lift Station
$3.7
Raw Wastewater Forcemain (~9,300 ft of 12-diameter pipe )
$3.0
Total Conveyance System Cost
$6.7
All estimates are in 2020 dollars and indexed to January 2020 ENR. Escalation should be
applied to the year of construction, but the schedule is unknown at this time.
Operation, Maintenance and Replacement (OM&R) Costs
The Conveyance associated OM&R activities for the Canyon Area Lift Station and
wastewater forcemain will include pumping energy, lift station lighting, plumbing, heating
and air conditioning; lift station cleaning, inspection and as-needed repair work; and
pipeline condition assessment maintenance and as-needed repairs.
Electricity costs have been estimated based on a cost of $0.12/kWh. At the build-out
average day flow of 305,000 gpd, the annual pumping cost at full Canyon Area build-out
would be $33,000 per year. However, it will be several years or decades before the Canyon
Area reaches build-out. Assuming half build-out conditions (the area is approximately onethird of build-out at this time), the average annual energy cost would be $16,500. This
value will be utilized in the OM&R cost estimate for the lift station.
Other O&M costs for the lift station include lighting, heating and air conditioning (electrical
costs as well as maintenance costs). The station will also have instrumentation for wetwell
level sensing and hazardous gas detection that will require periodic work. The station will
need to be visited, cleaned and inspected routinely. Raw wastewater pumps typically
require frequent maintenance for wear and tear. For these needs an additional $25,000 of
annual O&M cost is included in the OM&R estimate.
O&M estimates for the 9,300 ft, 12-inch forcemain from the Canyon Area Lift Station to the
Big Sky WRRF is based on the $1/ft rule-of-thumb cost discussed previously, which should
be more correct for the more expensive but lower-maintenance ductile iron pipe that will
be used and be pressurized (no manholes), so $9,000 will be utilized.
The depreciation/replacement cost of the lift station and forcemain will be taken as 2
percent of the total value of the infrastructure ($6.7M per Table 3-22), which is $134,000.
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TABLE 3-5 – SCENARIO 2: CONVEYANCE OM&R CANYON AREA LIFT STATION,
FORCEMAIN, OPINION OF PROBABLE COST
CONVEYANCE OPERATION, MAINTENANCE AND
EOPOMRC, Million $
REPLACEMENT (OM&R) COMPONENT
(Class IV AACE)
Pumping Electrical Costs
$16,500
Lift Station O&M (other than Electrical)
$25,000
Forcemain Annual O&M
$9,000
Depreciation/Replacement Cost for Lift Station and Forcemain
$134,000
Total Conveyance System Cost
$184,500

Treated Water Disposal/Reuse (Scenarios 1 and 2)
The wastewater generated in the Canyon Area would either be treated at a Canyon Area
WRRF (Scenario 1) or conveyed and treated at the Big Sky WRRF (Scenario 2). The treated
water (effluent) from either plant, for either scenario, will need to be disposed of, reused
or otherwise discharged:
Scenario 1: If the Canyon Area were to form a District and construct its own water
resource recovery facility, then it would need to develop effluent disposal and reuse
capacity on its own.
Scenario 2: If the Canyon Area were to form a District and develop an agreement
with the Big Sky County Water and Sewer District to take its wastewater for
treatment, then reuse and disposal of treated water from the Big Sky WRRF will be
part of the agreement. In fact, part of the preliminary negotiation for Resort Tax
funding was based on the Big Sky County Water and Sewer District being able to
utilize reuse and groundwater discharge in the Canyon Area to improve the
District’s capacity to reuse and discharge treated wastewater. As part of the
agreement, the District would seek approximately twice the reuse and/or disposal
capacity as Canyon Area wastewater that is treated at the Big Sky WRRF.
The detailed discussion of disposal and reuse opportunities for both scenarios are covered
in TM5, but the backbone of the supply and pipeline infrastructure will be discussed here
so that the cost estimates for all major pipeline infrastructure are accounted for in this
technical memorandum.
Scenario 1 Treated Water Disposal/Reuse Infrastructure
If the Canyon Area decides to construct its own WRRF, then treated water/effluent from
the plant will need to be stored and then pumped (assuming the WRRF is located in the
northern, lower elevation portion of the Canyon Area District) to reuse and/or disposal
sites distributed throughout the Canyon Area. The reuse and disposal sites will have
varying capacity/demand, both seasonally and daily, so the pump station pumping the
treated water will need to have programming enabling it to delivery treated water in a
manner that enables timely operation of the reuse and disposal endpoints without
overflowing due to treated water production exceeding pumping rate.
To accommodate a varying reuse and disposal schedule with treated water that will be
generated at rates depending on user water use, some treated water storage capacity will
be necessary. However, construction of large open reservoirs in the northern Canyon Area
is not feasible. Therefore, a buried concrete storage wetwell will be assumed, and
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potentially this tank could be incorporated into the design of a Canyon Area WRRF (e.g.,
it could serve as the foundation for the WRRF structure. The Canyon Area WRRF building
is preliminary estimated to be approximately 6,000 ft2 (see TM4 for detail). For planning
and costing purposes, a 360,000-gallon reservoir will be considered. An 8 ft minimum
operating depth in a sub-grade wetwell would provide this volume, providing over 24
hours of storage at average annual Canyon Area build-out flow, and significantly more in
the early development of the Canyon Area. Alternatively, if a WRRF site is identified with
enough area to accommodate, a below grade pre-stressed concrete tank could be
installed.
360,000 gallons of treated water storage would provide some operational flexibility in
accommodating reuse and disposal delivery scheduling, as well as some storage time if
the reuse and disposal distribution network needed to be offline for a short period (e.g.,
for a new connection to be made, or for a pipe break to be repaired).
The reuse and disposal pumps could be vertical turbine pumps so that the motors would
be above the slab of the WRRF. Three pumps would be provided for full redundancy and
flow capacity coverage.
The pumps would be connected to a 12-inch diameter discharge header, which would
reduce down to 10-inch outside the building and then to 8-inch on its alignment south and
up through the Canyon. Eventually the pipeline could probably be reduced to 6-inch
diameter as capacity requirements decrease toward the south end of the Canyon. This
would require a detailed reuse and disposal siting study that is beyond the scope of this
feasibility study.
Assuming a location of the WRRF south of the Quarry Area, and a terminus of the
backbone of the reuse and disposal distribution network near Lone Peak High School, the
total needed length would be approximately 11,600 feet. The right-of-way acquisition and
trenching should be reasonable as the pipe is pressurized, making routing decisions easier
than for gravity systems. The pipe material would likely be ductile iron. The estimated
installed cost of this pipeline is $130/linear foot (for the backbone forcemain only). With
planning, design and construction administration the total project cost is estimated at
$2.9M.
The pump station would have to provide pressure to overcome approximately 100 feet of
elevation gain from the northern Canyon WRRF location to the Lone Peak High School
area, and potentially pressure to drive irrigation headers at the high school (unless an
irrigation booster station were provided at the high school). Including an allowance for
dynamic (friction losses), the pump station may need to provide as much as 90 pounds
per square inch (psi) of pressure to convey reuse or disposal water to the high school. Each
pump would likely be approximately 30 horsepower.
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TABLE 3-6 – SCENARIO 1: CANYON AREA TREATED WATER REUSE AND
DISPOSAL STORAGE, PUMP STATION AND PIPELINE, OPINION OF PROBABLE
COST
CONVEYANCE PROJECT COMPONENT
EOPCC, Million $
(Class IV AACE)
Treated Water Storage at the Canyon Area WRRF
$1.4
(Approximately 350,000 gallon buried reservoir)
Treated Water Pump Station (3 Vertical Turbine Pumps
$0.6
complete with electrical gear, controls, access hatches and
bridge crane.
12/10/8-inch Forcemain from Canyon Area WRRF to the
$2.9M
High School (11,600 ft)
Scenario 1 Treated Water Storage, Pumping and
$4.9
Distribution System Total Project Cost
Operations, Maintenance and Replacement (OM&R)
The treated water reuse and disposal infrastructure will incur operation, maintenance and
replacement (OM&R) costs. The reservoir will need periodic inspection, cleaning, and will
have some instrumentation maintenance costs. These should be relatively small, so an
annual budget of $5,000 will be allotted.
The pump station will have associated pumping costs (electricity), as well as pump and
instrumentation maintenance costs. The electrical costs are based on $0.12/kWh. At
305,000 gpd and the estimated 90 psi discharge pressure, an average of approximately
21 kilowatts will be needed, or 185,000 kilowatt-hours (kWh) annually for an annual cost of
$22,300 annually. However, it will be several years or decades before the Canyon Area
reaches build-out and produces the 305,000 gallons of treated water. So, similar to how
the Canyon Area Lift Station was treated, half build-out conditions (the area is
approximately 1/3rd of build-out at this time), will be assumed for the electricity cost
analysis, so the average annual energy cost will be $11,150.
For routine pump and instrumentation maintenance and as-needed repair/replacement
parts, $10,000 annually will be allotted. Labor will be shared with the WRRF Operations
costs, as the pump station will be an essential part of the treatment facilities.
The $1/ft of 11,600 feet pipeline O&M rule-of-thumb would result in $11,600 annually for the
pipeline. This is likely excessive, especially in the first 20 years of the pipeline life, as it will
be ductile iron and should not incur $11,600 in inspection and as-needed repair. Therefore
$5,000 will be allotted to the pipeline annually.
TABLE 3-7 – SCENARIO 1: TREATED WATER REUSE AND DISPOSAL OM&R,
OPINION OF PROBABLE COST
CONVEYANCE OPERATION, MAINTENANCE AND
EOPOMRC, Million $
REPLACEMENT (OM&R) COMPONENT
(Class IV AACE)
Storage Reservoir O&M
$5,000
Pump Station Electricity Cost
$11,150
Pump Station O&M
$10,000
Treated Water Pipeline O&M
$5,000
Total Canyon Area Treated Water Storage, Pumping and
$31,150
Pipeline OM&R Cost Estimate)
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Scenario 2 Treated Water Disposal/Reuse Infrastructure
Under this scenario a gravity flow treated water pipeline would be installed parallel to the
new raw wastewater forcemain along the Hwy 64 corridor. This pipeline will convey
treated water (Class A-1 Reclaimed Water as per DEQ-2 standards) from the WRRF west
down Hwy 64 to the intersection of Hwy 64 and US 191, where it would turn south to convey
treated water up through the Canyon Area for reuse and/or disposal. This pipe would be
a pressure-class pipeline (likely ductile iron) in order to preserve the elevation head
(pressure) from the WRRF to drive flow (rather than using another pump station) south
from the US 191 intersection into the Canyon Area for reuse and/or groundwater discharge.
The pressure gained from the pipeline’s descent down Hwy 64 to the intersection will be
approximately 180 feet (78 psi), which with some pressure loss in the pipeline would result
in approximately 70 psi of pressure head at the intersection that can be used to drive the
water southward and up the Canyon. Reuse and/or groundwater discharge (Rapid
Infiltration Beds) locations will ideally be dispersed throughout the Canyon Area, as far
south as the High School.
The distance that a pipeline could convey the water depends on pressure losses, which will
be driven by velocities in the pipeline: larger diameter pipe will result in less head loss and
longer conveyance up the Canyon. A 16-inch main would cost more than feasible 12 or 14inch diameter pipe, but it could convey as much as 3 million gallons a day of water as far
south as the southern end of the Ramshorn View Estates subdivision. Conveyance of water
for reuse or discharge further south than Ramshorn would require a booster pumping
station. It is likely that some groundwater disposal and irrigation reuse will be located at
Lone Peak High School, so this booster station will be included in the conceptual design.
A 16-inch pipeline, from the Big Sky WRRF to the south end of Ramshorn View Estates
would be approximately 3.5 miles (18,400 ft) in length. The distance along Hwy 64 is
approximately 8,700 ft, and the length from the intersection with 191 to the south end of
Ramshorn View Estates is approximately 9,700 ft.
The trenching along Hwy 64, and necessary borings under Hwy 64 and the West Fork will
be challenging. To complicate matters, it does not appear that the treated water return
pipeline and the forcemain from the Canyon Area, although sharing the same alignment,
will be located in a common trench. Montana DEQ staff interpret paragraph B.5 of DEQ-2,
Appendix B to mean that a wastewater main and a reclaimed water main must be
separated by 10 feet. DEQ may allow a deviation on this rule if the only use of the reclaimed
water were groundwater disposal, but not if any is to be discharged aboveground and
could result in potential public contact. This will increase the cost to construct both
pipelines, especially for two locations where boring will be required, where now at total of
four borings (two at each location) will be required rather than a total of two.
For these reasons, the pipeline segment along Hwy 64 will cost more on a per foot basis
than the segment along 191. The estimated total project cost for the entire 16-inch treated
water return pipeline is $7.7M. If constructed separately, the costs would be approximately
$4.7M for the Hwy 64 segment and $3M for the US 191 segment. An additional $800,000
is included for a booster station near the southern end of Ramshorn View Estates and
pipelines needed to distribute this water to Lone Peak High School. This brings the total
cost estimate for treated water return conveyance from the Big Sky WRRF to Lone Peak
High School to $8.5M.
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TABLE 3-8 – TREATED WATER RETURN PIPELINE, OPINION OF TOTAL
PROBABLE PROJECT COST
CONVEYANCE PROJECT COMPONENT
EOPCC, Million $
(Class IV AACE)
Treated Water Return Pipeline (16-inch, Hwy 64 Segment)
$4.7
Treated Water Return Pipeline (16-inch, US 191 Segment)
$3.0
Treated Water Booster Station (for Lone Peak High School)
$0.8
Total Return Water Pipeline Cost
$8.5
The 16-inch treated water return line and booster station will incur OM&R costs. Based on
the $1/ft rule-of-thumb O&M cost discussed previously, the total returned water pipeline
length (18,400 ft) would incur $18,400 of annual O&M. This is likely overly conservative for
ductile iron pipe that is pressurized but will be utilized to cover the cost of O&M for the
booster station.
TABLE 3-9 –TREATED WATER RETURN PIPELINE OM&R, OPINION OF PROBABLE
COST
CONVEYANCE PROJECT COMPONENT
EOPCC, Million $
(Class IV AACE)
Treated Water Return Pipeline O&M
$18,400

Summary and Conclusion
The collection system for this project would consist of a combination of 8-inch, 10-inch and
12-inch diameter gravity pipes, generally conveying raw wastewater along the US 191
corridor from the Beaver Creek Road north to Lone Mountain Road, and from Dudley Creek
Road south to Hwy 64 (the latter section requiring a lift station and forcemain bored under
the West Fork of the Gallatin River).
If the raw wastewater is treated in a new, Canyon Area specific WRRF (Scenario 1), that
would be the extent of the collection system. The Canyon Area WRRF is covered in TM4.
Treated water from the Canyon Area WRRF would be collected into an approximately
360,000 gallon wetwell, and pumped from the WRRF site south up the Canyon Area to
reuse and disposal sites that would be developed throughout the Canyon (see TM5 for
discussion of reuse and disposal sites).
If the raw wastewater is conveyed to and treated at the Big Sky WRRF (Scenario 2), a lift
station will be required near the intersection of Hwy 64 and US 191 to pump the raw
wastewater to the Big Sky WRRF through a 12-inch forcemain along the Hwy 64 corridor.
The wastewater would be treated at the Big Sky WRRF. Some treated water from the Big
Sky WRRF would be returned to the Canyon Area, via a 16-inch gravity pipeline, to enable
reuse and disposal as far south as the Ramshorn View Estates subdivision. A booster
station will be needed to convey treated water further south to the Lone Peak High School
area for reuse and disposal there.
The capital (total project) and OM&R costs for sewer collection, conveyance and reuse /
disposal pipeline work are presented in Table 3-10.
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TABLE 3-10 – SUMMARY OF CANYON AREA SEWER COLLECTION,
CONVEYANCE, REUSE AND DISPOSAL PIPELINE TOTAL PROJECT
AND OM&R COST ESTIMATES
SCENARIO AND PROJECT COMPONENT
EOPC, 2020$ (Class IV AACE)
Scenario 1 (Canyon
Scenario 2
Area WRRF)
(Big Sky WRRF)
Total Project Cost (Planning, Engineering, Construction & Construction Administration)
Sewer Collection System
$8.6M
$8.6M
Pumping and Conveyance Infrastructure
$0M
$6.7M
Treated Water Reuse and Disposal
$4.9M
$8.5M
Infrastructure
Total Sewer Collection System, Pumping,
$13.5M
$23.8M
Conveyance, Reuse and Disposal Pipeline
Infrastructure
Operations, Maintenance and Replacement Costs
Sewer Collection System
$296,519
$296,519
Pumping and Conveyance Infrastructure
$0
$184,500
Treated Water Reuse and Disposal
$31,150
$18,400
Infrastructure
Total System, Pumping, Conveyance
$327,669
$499,419
Infrastructure OM&R
The above costs will be combined with treatment and final reuse and disposal costs
developed in subsequent technical memoranda to develop overall costs for both Scenarios
1 and 2 for comparison.
Non-Cost Considerations
This technical memorandum covers the conceptual design and cost estimation for sewer
collection, pumping and conveyance, and treated water reuse and disposal infrastructure
for Scenario 1 (a Canyon Area WRRF) and Scenario 2 (pumping Canyon Area wastewater
to the Big Sky WRRF). However, there are also inherent non-cost related issues that should
be considered regarding this infrastructure:
The location of a potential Canyon Area WRRF is yet to be determined. This presents a risk
to Scenario 1, as it is contingent upon the identification of a viable location for a Canyon
Area WRRF. A minimum of 2 acres is recommended for the WRRF.
The reuse and disposal system for Scenario 1 requires storage of treated water at the
Canyon Area WRRF. Obviously, there is not room nor desire for a large open reservoir in
the northern portion of the Canyon Area, so this reservoir will be very small relative the
treated water storage utilized by the Big Sky County Water and Sewer District for their
reuse program. A small storage reservoir presents risk – if there is a critical failure in the
reuse and disposal distribution system, then an overflow of treated water from the
reservoir is possible. With no surface water discharge permit this would result in a
discharge violation as well as surface runoff from the Canyon Area WRRF site.
While the cost of Scenario 1 is less overall, it is more expensive on a per-user basis, as there
will be an order of magnitude more users for cost-sharing at the Big Sky WRRF, now and
moving forward.
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April 14, 2020

FROM:

Scott Buecker, PE, Scott Schaefer, PE, AE2S; Chris Allen, PE, Ph.D., WGM

Executive Summary
Currently there is no centralized sewer system in the Canyon Area of Big Sky. A new
collection system is addressed in Technical Memorandum (TM) No.3. There are two
treatment scenarios for the Canyon Area wastewater that is collected, which will be
described in this TM:
Scenario 1: A new Canyon Area Water Resource Recovery Facility (Canyon Area WRRF)
constructed southwest of the intersection of Lone Mountain Road (Hwy 64) and US 191.
This facility would be owned and operated by a Canyon Area Sewer District. It would be
sized to treat the estimated 305,000 gallons per day of wastewater generated at Canyon
Area build-out, but implementation could be phased to prevent over-sizing in the early
years and cost prohibitive scaling.
Scenario 2: Conveyance to treatment at the Big Sky F Water and Sewer District’s
(BSCWSD) WRRF (Big Sky WRRF) via a new Canyon Area Lift Station and forcemain along
Hwy 64. The lift station and forcemain are described in TM3. The Big Sky WRRF will be
expanded and upgraded over the next few years with commissioning in 2022. This “Phase
I” expansion and upgrade will create enough new treatment capacity to accommodate
current wastewater from the Canyon Area, although as the Canyon Area and existing
BSCWSD infill it would speed the BSCWSD toward a second expansion on an earlier
timeline than if the Canyon Area wastewater was not treated there.
This TM describes treatment alternatives for the Canyon Area, including technologies
considered and conceptual-level design concepts for the Canyon Area WRRF, as well as
opinions of probable construction, total project, and Operations, Maintenance and
Replacement (OM&R) costs for the facility. Likewise, a brief overview of the Phase I
Expansion and Upgrade of the Big Sky WRRF will be provided, including opinions of
probable construction, total project and OM&R costs for the facility. Finally, enhanced
decentralized treatment recommendations are presented for areas that cannot be cost
effectively collected for central treatment.
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Introduction
This TM provides preliminary design parameters for the treatment alternatives. The
parameters addressed include:









Design flows and loads
Anticipated effluent limits
Scenario 1: Independent Canyon Area WRRF
Scenario 2: Regionalization (co-solution) with Big Sky WRRF
Key design and project requirements
Opinion of probable construction cost
Opinion of probable operations, maintenance and replacement cost
Decentralized treatment recommendations

Design Flows and Loads
The projected design flows for the study area are included in TM2 and summarized in Table
4-1 along with corresponding design load estimates necessary to size a water resource
recovery facility, including Carbonaceous Biochemical Oxygen Demand (cBOD5), Total
Suspended Solids (TSS), Total Nitrogen (TN), and Total Phosphorus (TP).
TABLE 4-1 – CANYON AREA WRRF WASTEWATER CHARACTERISTICS
Time Period and Value
Average
Maximum
Peak Hour
Influent Characteristic
Annual
Month
Flow (gallons per day, gpd)
305,000
397,000
727 gpm
Flow Peaking Factor
N/A
1.3
3.43
Load Peaking Factor
N/A
1.2
N/A
Flow (gallons per capita per day)
100
Service Area (Population Equivalent): 3,050 PEs
cBOD5
610 lb/day
732 lb/day
0.20 lb/capita
TSS
671 lb/day
805 lb/day
0.22 lb/capita
TN
101 lb/day
121 lb/day
0.033 lb/capita
TP
28 lb/day
33 lb/day
0.009 lb/capita

Anticipated Effluent Limits
The likely, primary disposal method for a Canyon Area WRRF would be to discharge to
groundwater using rapid infiltration beds (RIBs), with some reuse for irrigation of turf and
landscaping (see TM5). Effluent disposal and reuse are the most difficult challenges in the
Big Sky region, as there is no surface water discharge currently, and significant resistance
to its development. Therefore, conceptual level design assumed generation of a Montana
DEQ Class A-1 water, to maximize disposal and reuse options.
Class A-1 treatment standards are described in Appendix B, Table B-1 of DEQ Circular 2:





Must always be oxidized, coagulated, filtered and disinfected
cBOD5 and TSS < 10 mg/L
TN < 5 mg/L
Does not exceed 23 colony forming units (CFU) per 100 milliliters in any sample, or
an average of 2.2 CFU/100 mL over the last seven days of samples
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Class A-1 reclaimed wastewater is considered exempt from Montana’s groundwater permit
requirements (pursuant to ARM 17.30.1022) and is also compliant with Montana
nondegradation requirements for land application. The resulting effluent design criteria are
summarized in Table 4-2, below.
TABLE 4-2 – CANYON AREA WRRF EFFLUENT DISCHARGE CRITERIA
Effluent Criterion
Limit/Standard
Future Average Flow, gpd
305,000
cBOD5, mg/L
10
TSS, mg/L
10
Total Nitrogen, mg/L
5
Ammonia-Nitrogen, mg/La
1
Total Coliform (CFU/100 mL)
Average of Last 7 days of Sampling
2.2
Maximum Single Sample
23
pH
6.0 - 9.0
a
Not a permit limit, but a practical effluent limit necessary to meet a TN limit of 5 mg/L

Key Design and Project Requirements
The following factors were used for evaluating and sizing treatment facilities for the
Canyon Area WRRF:











Pumping and conveyance systems are sized to accommodate projected peak
instantaneous flow rates (including internal recycle flows and firm pumping
capacity) so that no overflows occur
Screening and grit removal are sized to accommodate projected peak flows and
manufacturer requirements for maximum allowable screen slot openings
Aeration equipment capacities are sized to meet the maximum aeration demand
with the largest aeration unit or treatment train out of service, so that all oxygen
demand present in the wastewater is satisfied prior to discharge
Aeration tank volumes are based on target mixed liquor suspended solids (MLSS)
concentrations in the reactors (5,000 to 10,000 mg/L for Membrane Bioreactors,
2,000 to 4,500 mg/L for activated sludge systems, including Sequencing Batch
Reactors)
o Minimum wastewater temperature was assumed as 8 deg C, and the
minimum SRT for nitrification was assumed to be 15 days
o These maximum MLSS values must be maintained under maximum month
loading conditions
Filtration rates, whether membrane (MBR), media (sand and anthracite) or cloth,
are sized on peak areal loading rates under peak day flow or maximum month flow
with one unit out of service
UV disinfection design is based on peak day flow, achieving less than 2.2 MPN/100
mL of viable total coliform, and a UV transmittance (water clarity) appropriate for
the upstream filtration technology:
o MBR Filtrate Transmissivity: 75 percent
o SBR-Cloth Filtration Transmissivity: 50 percent
WAS Holding was based upon waste activated sludge concentration of 10,000
mg/L for MBR, and 3,500 mg/L for SBR
Aerobic Digestion is sized for 30 days of Solids Retention Time (SRT) at 15 deg C.
Digested biosolids would be compliant with Class B biosolids
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In-vessel composting would be utilized (similar to the Big Sky WRRF), to achieve
Class A Biosolids to facilitate disposal of biosolids. The only other viable alternative
would be landfilling or land-applying Class B biosolids from aerobic digestion, but
this would require disposal in the Gallatin Valley, and the costs and risks of hauling
biosolids down US 191 eliminated this alternative from further consideration.
Odor control systems are sized based upon anticipated air exchange requirements
for various spaces (driven by National Fire Protection Association (NFPA) 820) and
associated airflow volumes

Scenario 1 (Canyon Area WRRF) would require siting of the WRRF, but a location has not
been established. To take advantage of topography, the best location is down-gradient of
the majority of the wastewater generation. This would mean the northern end of the
Canyon Area. However, there are not suitable locations north of the 64/191 intersection.
Therefore, the next best location is as close to the 64/191 intersection as feasible, and on
the west side of 191. WRRF siting and land negotiations are not part of the scope of this
feasibility study. For conceptual design purposes, a location southwest of and within 0.2
miles of the 64/191 intersection has been assumed. This could be a significant challenge
and expense.
A WRRF requires significant new utility services (power, natural gas, water) be brought to
the site. Placeholder level costs for extending these utility services to the potential
treatment site are included in the analysis, but these should be re-visited in a Preliminary
Engineering Report (PER) phase if it is decided to move forward with a Canyon Area
WRRF.
The Big Sky WRRF scenario (Scenario 2) assumes that costs for treatment will be
accounted for with connection, or impact, fees included in the BSCWSD’s user impact fees
and rate structure, currently $2,360 per Single Family Equivalent. A SFE at the District
currently corresponds to 26,500 gallons per year per SFE (gpy/SFE). The 305,000 gpd of
capacity needed for the Canyon Area represents 4,201 SFEs, which would cost $9.9M at
the District’s current impact fee. This cost will be utilized for “treatment costs” at the Big
Sky WRRF. It must be noted that the $2,360/SFE and 26,500 gpy/SFE values are due for
an update by the District. That effort has been postponed pending final bid pricing for the
District’s Phase I WRRF Expansion and Upgrade, and resolution of the 1 percent Resort Tax
vote on May 5, 2020. If the District receives funding from Resort Tax dividends it will also
change its impact fee calculations. Use of the $2,360/SFE is the best available information
at this time.

Scenario 1: Independent Canyon Area WRRF
As discussed previously herein, the Canyon Area WRRF (facility) would be designed to
produce an effluent compliant with Montana DEQ Class A-1 standards for reuse, so that
the water could be reused without restriction in the Canyon Area and be exempt from
groundwater discharge permit requirements per ARM 17.30.1022. The facility would be
rated for an average annual daily flow of 305,000 gpd. Since no wastewater collection or
analysis exists or can be obtained in the Canyon Area at this time, the wastewater will be
assumed to be medium strength municipal wastewater (cBOD5 and TSS of 200 to 300
mg/L, TN of 45 mg/L, and TP of 6 mg/L).
The potential site for a Canyon Area WRRF has not been determined. Land availability is
challenging, and therefore minimizing the footprint of the facility will be critical. The most
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cost-effective approach to achieving a Class A-1 effluent at this small scale, while
minimizing site land area requirements, is Membrane Bioreactor (MBR) technology. MBR
integrates solids separation and in particular the filtration step required to comply with
Class A standards, resulting in a smaller footprint than conventional activated sludge
systems that utilize clarification processes and a subsequent, separate filtration process. A
significantly smaller footprint is made possible by the elimination of secondary clarification
and a separate filtration step, as well as the ability of MBR to utilize much higher mixed
liquor suspended solids (MLSS) concentrations as compared to conventional activated
sludge systems (e.g., 8 to 10,000 mg/L versus 3 to 4,000 mg/L).
Finally, at this scale, MBRs can be packaged systems, reducing construction and building
costs. Treatment facilities of this scale should be indoors in the high-altitude Montana
climate, and with packaging and integration of filtration, the footprint is minimized, further
minimizing total project cost.
A process flow diagram of an MBR treatment facility that would be needed to remove TN
to less than 5 mg/L is presented below. Influent wastewater would flow through the
Headworks for pretreatment and then flow by gravity to the biological treatment process
prior to entering the membrane facility. Influent wastewater will be screened, using 2 mm
fine screens to remove small items that could damage the membranes as well as fibrous
materials, and then de-gritted, using a vortex grit removal system. Screened, de-gritted
influent would flow by gravity to the MBR process tanks and the biological treatment
process.
Oxygen will be supplied to the aerobic tanks using blowers and a fine bubble diffuser
system. Anaerobic and anoxic zones are included in the design to provide biological
nutrient removal in support of either the groundwater discharge or the Class A-1 reuse
compliance. The mixed liquor would then flow to the membrane tanks where the biomass
would be separated from the membrane permeate through membrane filtration. Permeate
will be stored onsite temporarily prior to pumping to reuse and groundwater discharge
sites.
There are multiple MBR system suppliers capable of providing good quality MBR
equipment, with minor variations in design (e.g., membrane material, pore size, cleaning
regimes, module size, and configurations). The most common design approach is to
submerge the membranes in cassettes and rack configurations, in a basin (membrane tank)
of mixed liquor and draw filtrate through the membranes, leaving the mixed liquor in the
basins. This leads to rapid buildup of MLSS in the membrane tank, so MBRs utilize high
recycle (RAS) flows to maintain approximately equivalent MLSS concentrations across all
tanks.
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FIGURE 4-1 – MEMBRANE BIOREACTOR PROCESS FLOW DIAGRAM

In a submerged membrane configuration, mixed liquor (activated sludge) flows through
process basins (anaerobic, aerobic, and anoxic environments to facilitate nutrient removal
processes) and then enters the membrane tank(s). Permeate pumps draw filtrate (clean
water) through the membranes, which typically have nominal pore sizes between 0.04 and
0.05 µm. Mixed liquor suspended solids are retained on the membrane surface, reducing
the effective pore size of the filtration process. As the filtration pathways become smaller
and smaller, the transmembrane pressure (TMP) required to pull filtrate through the layer
of solids and the membrane increases.
Air scour (release of bubbles from underneath the membrane cassettes) is used to disrupt
the layer of mixed liquor solids adhering to the membrane and to keep the mixed liquor
suspended solids well-mixed throughout the membrane modules to maintain a uniform
solids concentration. Activated sludge from the membrane tanks will be recirculated to the
front of the process tanks, at two- to four times the amount of influent wastewater coming
into the treatment plant.
A schematic of a submerged typical hollow fiber membrane is shown in Figure 4-2. Figure
4-3 shows a high-level rendering of a representative configuration of an MBR installment.
Figure 4-4 shows a rendering of a 1 mgd MBR facility currently under construction for the
community of Sturgis, South Dakota.
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FIGURE 4-2 – MEMBRANE BIOREACTOR FLOW SCHEMATIC AND PHOTO OF A
MEMBRANE CASSETTE
Air
Permeat

FIGURE 4-3 – SCHEMATIC MBR CONFIGURATION (SOURCE: SUEZ)

MBR RAS can have as much as 4 mg/L of dissolved oxygen in it from the air scour
operation. This dissolved oxygen will need to be utilized by aerobic bacteria before
anaerobic and anoxic zones can be utilized to facilitate phosphorus and nitrogen removal,
respectively.
Intermittent sludge wasting controls the MLSS concentration in the treatment train. WAS
will be pumped to an equalization tank for subsequent aerobic digestion and composting.
In the very early years, it is possible that the MBRs could be operated with long retention
times, pumped to equalization, and then disposed of utilizing septage hauling to Gallatin
Valley waste sites, but the long-term cost evaluation will assume an onsite aerobic solids
digestion process.
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FIGURE 4-4 – 1.0 MGD RENDERING (STURGIS, SD)

MBR manufacturers typically offer full automation and controls systems to operate and
monitor system performance. Proprietary programmable logic controllers (PLCs) and
programming language is provided to monitor key system parameters and control
membrane operations, including permeate pumps, air scour blowers, and the sequences
within maintenance and recovery clean cycles. A plant-wide SCADA system will be
provided that will monitor and control other processes at the facility and communicate
with the MBR control panel.
MBR Maintenance
Membrane preventative maintenance typically includes short (1 to 3 hour) frequent
(weekly) automated chemically enhanced backpulses that temporarily reverse flow
through the membranes while dosing cleaning chemicals (sodium hypochlorite and citric
acid are most commonly used) at low concentrations. The cleaning cycles are directly
impacted by the hardness of the water and potential issues with the accumulation of scale.
Softer water typically reduces the citric acid requirements. The goal of these maintenance
cleans is to reduce scale and biological fouling.
Periodically (two to eight times annually, depending on wastewater quality, flux rates
through the membranes and operator time), a more robust cleaning cycle is necessary to
reverse longer-term fouling. These cleans are often referred to as recovery, or sometimes
clean-in-place cleans and can last from eight to 24 hours in duration.
The facility would best be located as near as feasible to the intersection of Hwy 64 and US
191, but for planning purposes is located in the northeast portion of the Quarry
development. For planning purposes, a two-acre site will be assumed to encompass
treatment facilities and vehicle access with traffic flow around the facility. The facility will
have a Headworks with screening and grit removal, MBR treatment, UV Disinfection and
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Solids Handling equipment and facilities. The equipment would be located indoors, odor
control would be provided, and the architecture would be designed to blend the facility in
with surrounding development.
There will not be 305,000 gpd of average annual wastewater generation in the Canyon
Area until full build-out of the area, which could be decades. Treating very low flows and
loads can be a challenge if a facility is sized for build-out flows and loads from startup.
Therefore, a Canyon Area WRRF would be setup to accommodate 305,000 gpd of
average flow but could initially be started with two packaged MBR treatment systems
(packaged systems are pre-assembled onto skids that are shipped as one complete unit).
Once flows and loads increase due to Canyon Area District development and growth,
larger MBR equipment could be installed in concrete tanks and these initial skids could be
re-tasked to provide aerobic digestion of biosolids generated from the full-scale WRRF.
The engineer’s opinion of total project cost (EOPC) is $15.6M (Class IV estimate by AACE
Standards). Complete cost estimates are included in Appendix 4-1.

Scenario 2: Conveyance to Big Sky WRRF
The Big Sky WRRF scenario (Scenario 2) entails collection of Canyon Area wastewater to
a lift station located near the intersection of 64/191, which would pump the wastewater
west along Hwy 64 to the Big Sky WRRF for treatment. The infrastructure associated with
this conveyance system, including opinions of probable construction, total project and
OM&R costs, is described in TM3.
An expansion and upgrade of the Big Sky WRRF is in design, with the intent to bid the
project in the Fall of 2020. Upon commissioning it will produce an effluent compliant with
Montana DEQ Class A-1 standards for reuse, so that the water could be reused or be
exempt from groundwater discharge permit requirements per ARM 17.30.1022.
Wastewater will be coarse screened (6 mm), de-gritted, fine screened (2 mm) and then
treated through a series of anaerobic/anoxic/aerobic zones to maximize biological
nutrient removal. Biosolids will be aerobically digested, dewatered, and composted with
sawdust and coarse green waste. Treated water is currently utilized for irrigation.
Groundwater discharge, snow-making, and indirect potable reuse are all being considered
for expansion of reuse and disposal capacity.
The effluent from this facility would be very similar to the effluent from a Canyon Area
specific WRRF (Scenario 1). The expansion and upgrade was planned independently of any
potential to sewer and treat the Canyon Area wastewater at the Big Sky WRRF.
The Phase I Expansion and Upgrade is scheduled to be constructed from 2020-2022. The
current engineer’s opinion of total project cost is $35M (Class IV estimate by AACE
Standards).
The expansion and upgrade will convert the existing 0.65 MGD (average annual flow
capacity) Sequencing Batch Reactor (SBR) plant to a 0.91 MGD Membrane Bioreactor
(MBR) plant. The treatment capacity increase correlates to an increase in the number of
residential and commercial connections that can be accommodated at the plant.
Connections vary widely in terms of loads and characteristics, so municipalities typically
normalize connections to assess connection fees and user charges. At the BSCWSD,
connections are normalized to Single-Family Equivalents (SFEs). The SFEs for a given
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connection are based on user class and square footage of the structures behind the
connection. Historically, a SFE at the District has been assumed to generate 26,500 gallons
per year (gpy), and the District currently charges $2,360 per SFE. In effect, this equates to
$0.891/gallon/year of capacity. The 305,000 gallons per day equates to 111,325,000 gpy,
which at the unit cost equates to $9.9M.
The impact fee charged to connect to the Big Sky WRRF will change in the coming years.
Once the total cost of the Phase I Expansion and Upgrade is known (after bids are
received), any Resort Tax contribution to the project is clear, and the funding structure is
understood the District will re-calculate its impact fees accordingly. Until then, the
$2,360/26,500 gpy of capacity is the best information upon which to calculate the
treatment costs for the Canyon Area under Scenario 2.

Opinion of Probable Operation, Maintenance
& Replacement Costs
Water Resource Recovery Facilities require regular operation and maintenance activities,
including:









Labor (certified operators, and ongoing training for operators)
Electricity costs for pumps, mixers, blowers and other driven equipment
Gas/propane costs for heating (where electric heat is not usable)
Chemical (coagulants, disinfectant, polymers)
Solids Handling costs (e.g., compost stock purchases)
Consumables (e.g., oils, instrumentation parts)
As-needed repairs to equipment and tanks
Laboratory analyses

Costs of WRRF operations and maintenance vary widely due to differences in facility size,
utility culture, level of staffing and care (maintenance, replacement) and treatment
requirements.
Scenario 1: Canyon Area WRRF OM&R Costs
OM&R costs for a Canyon Area WRRF will include:
Operations/Employees
The Canyon Area WRRF would require two licensed operators to provide backup in the
event of vacation or sickness, share on-call duties, and at times conduct work that requires
two persons on-site (e.g., lifting more than 70 pounds, membrane cleaning, confined space
entry, etc.). WRRF operators must also obtain training and obtain continuing education
credits.
At smaller facilities such as those in southwest Montana, operations staffing is typically the
highest single cost for WRRF O&M.
Utilities (Electricity and Propane)
WRRFs are energy-intensive facilities. Electricity will be needed for screens, mixers,
pumps, blowers, and UV lamps as well as for facility lighting and HVAC. Propane or diesel
is needed for emergency backup power generation. Electricity costs were estimated
utilizing $0.12/kWh. At large treatment facilities (> 1 MGD average annual flow) utility costs
are often the highest single O&M cost.
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Chemicals
The Canyon Area WRRF would likely utilize external carbon, coagulant, and some polymer.
External carbon (e.g., microC, a proprietary blend of readily biodegradable carbon
compounds) would be utilized to facilitate nitrogen removal when flows and loads do not
support sufficient nitrogen removal. Coagulant (such as aluminum sulfate) would be
utilized to remove some phosphorus. Polymer would be utilized to dewater biosolids.
Biosolids Management
Biosolids disposal from small WRRFs can be costly, depending on the availability of
disposal sites and the requirements for disposal at those sites. Small WRRFs typically
attempt to avoid digestion and dewatering of biosolids by disposing of the un-digested
waste activated sludges, typically utilizing septage hauling companies and land disposal.
There are no known land application sites for septage in the Big Sky area. The nearest
locations are in the Gallatin Valley. Trucking activated sludge down the Gallatin Canyon
would be expensive, but also risky, especially in the winter months. For these reasons any
Canyon Area District should prepare to be self-reliant for solids disposal. This means a
digestion process, followed by dewatering and composting to generate a Class A biosolid
for use by area residents or commercial outfits.
Consumables Budget
There are several “consumables” utilized at a typical WRRF. Examples include but are not
limited to sampling equipment, personal protective gear, fuses, instrument parts, machine
oils and gaskets, and diffuser membranes. MBR plants must also budget for eventual
membrane replacement.
Repairs and Maintenance Budget
WRRFs are full of equipment and electronics. This equipment will eventually fail,
sometimes in a foreseeable manner with planned replacement, but often unforeseeably
with immediate need for replacement or repair. There must be a budget available for this
inevitability.
Laboratory Analyses
WRRF operation requires monitoring and reporting of effluent quality. Samples are taken
onsite but have to be shipped to certified laboratories for analysis. The results must be
incorporated with Discharge Monitoring Reports (DMRs) and reported monthly to Montana
DEQ.
The costs described above were estimated for a Canyon Area WRRF. Operations labor
was highest ($200,000 annually, assuming two operators with benefits), followed by utility
costs (approximately $60,000 annually). Complete estimates are provided in Appendix 1.
The total O&M estimate is $410,160.
Replacement (Depreciation) Cost
Not all utilities account for infrastructure replacement, also known as depreciation, costs.
It is proper practice so that the owner agency is not completely reliant on loans when the
time comes to replace the infrastructure. It can be the most expensive item when it is
included. Since it is proper practice and the BSCWSD accounts for it,
replacement/depreciation cost must be included in this Feasibility Study for an “applesto-apples” cost comparison. Assuming 2.5 percent of the total project cost is collected
annually, such that the entire facility can be replaced in 40 years, requires an annual
budgeting of $390,387.
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The $410,160 for operations and maintenance and $390,387 for replacement/depreciation
brings the total OM&R cost estimate for the Canyon Area WRRF to $800,547.
TABLE 4-3 – CANYON AREA WRRF, OPINION OF PROBABLE ANNUAL OM&R
COST
OM&R COMPONENT
EOPCC, Million $
(Class IV AACE)
Annual WRRF Operation and Maintenance
$410,160
Annual Depreciation/Replacement Budget
$390,387
Total Canyon Area WRRF OM&R Cost
$800,547
Scenario 2: Big Sky WRRF OM&R Costs
OM&R costs for a Big Sky WRRF are very similar to that which would occur at a Canyon
Area specific WRRF. Therefore, the following paragraphs will cover only what is
significantly different for OM&R of the Big Sky WRRF.
Operations/Employees
The Big Sky WRRF will require three licensed operators upon completion of the Phase I
Expansion and Upgrade, along with regular training and continuing education credits.
Utilities (Electricity and Propane)
Electricity will be needed for screens, mixers, pumps, and blowers. Electricity costs were
estimated utilizing $0.12/kWh.
Chemicals
The Big Sky WRRF will utilize external carbon, coagulant (alum), polymer (for dewatering
biosolids) and chlorine, for disinfection of reuse water.
Biosolids Management
Big Sky WRRF operators produce a Class A biosolid using aerobic digestion, dewatering
and composting with sawdust. The compost is utilized by area residents and commercial
landscaping outfits.
Consumables Budget
The Big Sky WRRF will utilize expendable equipment including but not limited to sampling
equipment, personal protective gear, fuses, instrument parts, machine oils and gaskets,
and diffuser membranes. As an MBR plant it will also budget for eventual membrane
replacement.
Repairs and Maintenance Budget
The Big Sky WRRF will maintain a budget for unforeseen equipment maintenance and
repair.
Laboratory Analyses
Big Sky WRRF operators routinely ship samples to Energy Labs in Billings and report data
to Montana DEQ.
The O&M costs described above were estimated for the Big Sky WRRF, Phase I Expansion
and Upgrade. Operations labor was highest ($300,000 annually, assuming three operators
with benefits), followed by utility and chemical costs (approximately $195,000 and
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$189,000 annually, respectively). Complete estimates are provided in Appendix 4-1. The
total O&M estimate is $973,794.
Replacement (Depreciation) Cost
As stated previously, the BSCWSD accounts for replacement/depreciation costs.
Assuming 2.5 percent of the Phase I Expansion and Upgrade total project cost ($35.05M)
is collected annually, such that the entire facility can be replaced in 40 years, results in an
annual cost of $876,250.
The $973,794 for operations and maintenance and $876,250 for replacement/depreciation
brings the total OM&R cost estimate for the Big Sky WRRF to $1,850,044. The cost share
of this for the Canyon Area is covered in TM6, Financial Assessment.
TABLE 4-4 – BIG SKY WRRF, OPINION OF PROBABLE ANNUAL OM&R COST
OM&R COMPONENT
EOPCC, Million $
(Class IV AACE)
Annual WRRF Operation and Maintenance
$973,794
Annual Depreciation/Replacement Budget
$876,250
Total Big Sky WRRF OM&R Cost
$1,850,044

Decentralized Treatment
Currently the Canyon Area is served by an array of decentralized, onsite wastewater
treatment systems (OWTS), and in the absence of district formation, future development
is expected to utilize a range of technologies with varying nitrogen removal performance.
OWTS take many forms; residences have individual septic systems and dispose of
wastewater in a subsurface drainfield, while small public OWTS’s exist for commercial
properties and small housing developments that collect the wastewater from clusters of
buildings and dispose of wastewater in shared drainfields with some incorporating
enhanced treatment prior to discharge. The following sections present potential
applications for decentralized treatment to mitigate existing nitrogen loads and
recommended technologies.
Supplemental Treatment
Decentralized treatment can be implemented in areas that are not cost effective for central
collection. A good example is Service Area 18 (Rainbow Lodge and Corral Bar development
pocket, see TM2) located in the southern most portion of the Study Area. Extending central
collection to this location, beyond the limits presented in TM3 (i.e. Ophir School), would
cost an additional $3 million to $4 million (approx.). Although the nitrogen load is notable
and proximity to Gallatin River results in relatively direct loading (i.e. limited aquifer
dilution and denitrification benefits), the cost to extend collection is economically
impractical. Conversely, a decentralized approach has the potential to substantially
mitigate existing loads (60 percent to 90 percent reduction) with capital costs in the $0.5
million to $1 million range, depending on the treatment technology implemented and cost
of collection and/or conveyance infrastructure to consolidate treatment and disposal.
Absent District Formation
In the event that district formation does not occur, it is anticipated that land development
will continue to utilize decentralized OWTS’s. The development pattern is driven largely
by single family homes on individual systems, or planned unit developments that phase
collection and treatment capital with build-out. Typically, this unincorporated
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development model does not support the scale of wastewater loading and/or
comprehensive planning required to cost effectively implement central treatment. Thus,
without incorporation, the economy of scale and water quality benefits of central
treatment are not likely to be realized. However, existing nutrient loads can be mitigated
by replacing old OWTS’s with enhanced nitrogen removal treatment systems. Similarly,
future loads can be mitigated with enhanced decentralized treatment, including
technologies that exceed Montana DEQ Level 2 standards.
Technology Screening and Recommendations
A range of DEQ certified Level 2 decentralized treatment systems were reviewed based
on a number of factors including nitrogen removal performance, cost, cold weather
performance, and O&M considerations. Two treatment technologies, SepticNet™ modular
treatment systems and Vertical Flow Treatment Wetlands are highlighted as
recommended technologies. SetpicNet™ systems stand apart in the field based on their
excellent treatment capacity. SepticNet™ is the only modular subsurface treatment system
DEQ certified to discharge less than 7.5 mg/l TN and proven to regularly treat to below 5
mg/l TN. Vertical Flow Treatment Wetlands (VFTW) also stood apart from the field of
commercial and combined residential systems based on combination of cost, cold weather
performance, and O&M considerations. Nitrogen removal performance of greater than 70
percent removal (equivalent to 15 to 20 mg/L TN assuming residential strength) achievable
based on Bridger Bowl system performance and potential for optimization to loading
conditions.
A conceptual 5,000 gpd design scenario is provided to serve as a general comparison
between the two decentralized treatment options. Average day flow is assumed to be
3,000 gpd. These design and average day flow assumptions correlate to a group of
approximately fourteen 3-bedroom homes or resort style lodging that can accommodate
up to 125 people. Table 4-5 provides a general cost and performance comparison between
the two technologies.

TABLE 4-5 – DECENTRALIZED TREATMENT
TREATMENT TECHNOLOGY
EOPCC
(Class IV
AACE)
SepticNET
$295,000
Vertical Flow Treatment Wetland
$126,000

Annual TN
Removal
(Pounds)
503
384

$/Pounda
Yearly TN
Removal
$587
$328

The engineer’s opinion of probable construction costs (EOPCC) is limited to treatment
structures only. Collection, conveyance, solids handling tanks, and drainfield infrastructure
are excluded due to unknowns associated with site specific conditions. Construction
overhead and profit (10 percent) and construction contingency (30 percent) are included.
Engineering and permitting is not included due to site specific variables. Finally, it is noted
that financial burden of maintenance and/or failure is distributed across a relatively small
population in comparison to central treatment such that OM&R costs should also be
considered.
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Summary and Conclusion
If Canyon Area wastewater is treated in a new, Canyon Area specific WRRF (Scenario 1), a
305,000 gpd MBR WRRF would need to be constructed as close as possible to the 64/191
intersection. The collection system, treated water (effluent) storage and pumping system,
and effluent reuse and disposal infrastructure are described under separate TMs. The
Canyon Area WRRF would cost approximately $15.6M in 2020 dollars and approximately
$800,547 annually to operate, maintain, and replace in 40 years (OM&R).
Note that the location of any Canyon Area WRRF is not known at this time. A siting study
and property acquisition pursuit would be required, which is outside the scope of this
study. Locating a WRRF in the northern portion of the Canyon Area could be a significant
challenge.
If Canyon Area wastewater is collected and conveyed to the Big Sky WRRF (Scenario 2),
the Canyon Area residents and business owners will have to pay for treatment at the Big
Sky WRRF through a connection (impact) fee. Based on the current impact fee structure
utilized by the BSCWSD, the cost for 305,000 gpd of treatment capacity is $9.9M in 2020
dollars. As described herein, the cost to connect to the Big Sky WRRF will be updated in
the next two years once the total cost of the Phase I Expansion and Upgrade is known, any
contributions from the Big Sky Resort Area District are accounted for, and the final
financing package is clear. The $9.9M represents the most accurate estimate for treatment
capacity for the Canyon Area that is available at this time.
The Big Sky WRRF will cost an estimated $1,850,044 annually to operate, maintain, and
replace in 40 years (OM&R). The cost share of this for the Canyon Area is covered in TM6,
Financial Assessment.
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FROM:

Mace Mangold, PE; Sarah Howell, Scientist; Chris Allen, Ph.D., PE, WGM

Executive Summary
This technical memorandum (TM) presents an overview of disposal alternatives in the
Canyon Area and associated considerations including receiving water impact,
infrastructure costs, space constraints, and permitting.
An overview of discharge alternatives and general findings is presented in Table 5-1.
Groundwater discharge is identified as the most feasible method based on environmental
benefits of utilizing the aquifer for storage, treatment (phosphorous removal,
denitrification processes), and dilution of treated effluent. Additionally, central collection
and recommended treatment (see TM4) reduces the annual aquifer nitrogen load by
greater than 90 percent, mitigating existing groundwater impacts and risks to the Gallatin
River. Providing a net reduction in nitrogen load to the aquifer is expected to receive
Montana DEQ support and has a relatively high likelihood of obtaining necessary
regulatory approvals. Finally, based on the net-nutrient reduction, applications of DEQ’s
nutrient trading policy could be explored to support comprehensive watershed planning
projects or regional needs. This policy may serve as a general permitting mechanism for
the Big Sky County Water and Sewer District (BSCWSD) ‘co-solution’ scenario (Scenario
2) and should be discussed further with DEQ representatives.
Figure 5-1 provides an overview of required infrastructure, conceptual siting of subsurface
disposal galleries and future surface water recharge basins, and engineer’s opinion of total
project cost for each component. A ‘purple-pipe’ main will convey treated wastewater to
disposal locations. This main is recommended to be installed parallel to the collection main
down to Ramshorn Subdivision to facilitate use of existing drainfields. Existing drainfields
at Lazy J and Ramshorn have an estimated combined capacity of 165,000 gpd based on
review of available design drawings and subsurface information. Supplemental disposal
capacity of approximately 170,000 gpd is depicted in Service Area 5 (Quarry PUD) to
account for potential near-term infrastructure and additional district capacity needs if
initial district formation is limited in extent. Finally, two auxiliary recharge basins (above
grade) are shown for potential siting of large-scale central or future expanded capacity
alternatives, depending on actual disposal quantity needs dependent on future
development and disposal commitment coordination with BSCWSD associated with
Scenario 2.
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TABLE 5-1 – DISPOSAL ALTERNATIVE OVERVIEW MATRIX
Alternative
Load Reduction
Discharge Period
Approximate1
Post‐Treatment
Space Requirement
Per 100k GPD
No additional
Spring runoff
5‐15 Acres
Surface Water
(Assumes 9‐mo
Discharge

Approximate Cost1
Range Per 100k GPD
$2M‐$5M

Storage)

General Notes

Timed release can eliminate or mitigate base flow
loading.
No aquifer benefits (treatment, recharge).
Permit level: Difficult
Utilize existing drainfields to reduce cost.
Aquifer provides additional nutrient reduction benefits.
Source water protection risk and load to river during base
flow.
Permit level: Feasible
Same as above.
Potential winter disposal limitations or reductions.

Groundwater
Recharge Gallery
(Subsurface)

Denitrification
Phosphorous
Adsorption
Dilution

Year‐round

1‐2 Acres

$0.1M‐$1.5M

Groundwater
Recharge Basin
(Above Ground)
Snowmaking

Same as above

9‐months
(potential winter
limitations)

0.5‐1.5 Acres

$0.1M‐$1M

Denitrification
Sublimation
Dilution
Adsorption
Soil/Plant Update
Plant uptake,
denitrification,
evapotranspiration

Applied in winter,
ideally enters stream
in spring runoff
Out of system by
nutrient season
Growing Season

$2M‐$5M
($4M‐$10M for
equivalent year‐round
disposal)

Snowmelt could be timed to mitigate base flow loading.
Reduced load.
Reduced water supply demand.
Permit level: TBD

Year‐round

$0.1M‐$0.5M
($4M‐$10M for
equivalent year‐round
disposal)
Unknown

Load eliminated with proper application rates.
Reduced water supply demand.
Permit level: Feasible

Load eliminated

40+/‐ Acres for 5
months of disposal
(100+/‐ acres for
equivalent year‐round
disposal)
23 acres for 5 months
of disposal
(55 acres for equivalent
year‐round disposal)
0.1 acre

Dilution
Phosphorous
Adsorption

Year‐round

2‐3 wells

$0.1M‐$0.5M

Land Application

Class I
Deep Injection
Wells
Class V
Shallow Injection
Wells

Substantial cost with low likelihood of regulatory approval
due to complex geology.
Permit level: Difficult
Aquifer recharge provided in small footprint.
Nutrient reduction benefits are less than the groundwater
recharge basin and gallery alternatives.
Additional treatment may be required.
Permit level: TBD

1 - Disposal infrastructure and quantities are dependent on site specific factors including but not limited to topographic relief, subsurface conditions, infiltration
rates and land use constraints. Cost ranges presented are for conceptual planning purposes only and exclude land acquisition and permitting costs.
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Introduction
This technical memorandum (TM) provides a feasibility level review of disposal alternatives
and conceptual design and engineer’s opinion of probable cost for groundwater disposal
(recommended alternative). Required near-term disposal volume is assumed to be in the
100,000 gallons per day (gpd) to 200,000 gpd range based on existing wastewater flows
and in progress development projects (refer to TM2). Expanded disposal capacity on the
500,000 gpd scale may be needed depending on collaborative ‘disposal for treatment’
solutions with Big Sky County Water and Sewer District (BSCWSD) for Scenario 2. Disposal
capacity estimates assume Class A-1 Reclaimed Water per DEQ-2 standards achieved
using enhanced nutrient removal and membrane bioreactor (MBR) technology (refer to
TM4).

Existing Conditions and Environmental Setting
The mass balance and spatial modeling evaluation documented in TM2 estimates 4,640
pounds per year of nitrogen associated with existing septic systems enters the aquifer. The
aquifer is hydraulically connected to Gallatin River such that a large portion of this
estimated load reaches the river and impacts water quality. River sensitivity is greatest in
late summer when base flow is low and water temperatures are elevated, increasing the
risk of algae blooms and reduced dissolved oxygen, creating less favorable conditions for
fish and other aquatic species. A basic mass balance analysis coupled with available water
quality data indicates that the existing septic related nitrate load is approximately equal
to the ‘natural’ or ‘background’ load in the Gallatin River during base flow conditions,
resulting in instream nitrate concentrations approximately doubling in the Canyon Area
reach (see Figure 5-2). Conversely, during spring runoff when nitrate concentrations are
elevated and flow rate is high, septic related nitrate load contributes less than 5 percent
of the total load.
FIGURE 5–2 – NITRATE LOAD PER MONTH – EXISTING CONDITIONS
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Nutrients and Task Force Data Overview
Nutrients are chemical elements and compounds that organisms require to live. While
nutrients are naturally occurring in our environment, human activities can increase nutrient
concentrations to levels that can negatively impact human health and ecosystems. With
regard to the Gallatin River, an abundance of nutrients in the water can trigger algae
blooms and promote other aquatic plant growth that ultimately imposes an oxygen
demand on the river, creating less favorable conditions for fish and other aquatic species.
Algae blooms can also affect food sources for fish by altering aquatic insect habitat,
increasing or decreasing their hatch rate.
Nutrients are one of many factors that, including light and temperature, can limit the
production of algae and other plant material. Nutrients required for aquatic plant growth
include phosphorus, nitrogen, and trace elements. It can be difficult to define which control
is the limiting factor because there are many genera of plants and some of them can
compensate to an extent for the low availability of one nutrient if other favorable
conditions exist (Dunne and Leopold, 1978).
The nutrient that frequently limits algal production in most waters seems to be phosphorus
(Schindler, 1977). Small quantities of phosphorus are weathered from rock minerals,
leached into groundwater, and eventually transported to streams. Natural waters from
undisturbed forested watersheds usually have dissolved phosphorus concentrations in the
range of 0.005 to 0.05 mg/L. Concentrations of 0.01 mg/L will support algae growth, but
a level of 0.08 to 0.1 mg/L is usually necessary to trigger algae blooms (Dunne and
Leopold, 1978).
The second most common control on algae growth is nitrogen (Schindler, 1977). Streams
from forested watersheds have nitrate concentrations of about 0.1 mg/L and organic
nitrogen contents of the same magnitude. Nitrates are held loosely in soils and are easily
leached into the groundwater (Dunne and Leopold, 1978). In the context of fresh
wastewater, nitrogen is initially bound in organic particles or found as urea. In septic tanks
the nitrogen is transformed to ammonium which is discharged to the soil beneath the
drainfield. Under the drainfield the water percolates through a zone of unsaturated soil, or
vadose zone, where ammonium is chemically attracted to soil particles. In the presence of
oxygen, microorganisms nitrify the bound ammonium transforming it to nitrate. Once the
nitrogen is in the form of nitrate it can freely move into and through groundwater. In most
groundwater, the primary form of nitrogen present is nitrate, with ammonium often a sign
of intense and acute wastewater treatment system failure and/or impacts. Nitrate is also
subject to removal via denitrification, which is a microbially mediated process in which
microbes couple nitrate with organic carbon and emit di-nitrogen gas, effectively removing
the nitrogen from the system. Denitrification has been proven to occur in the subsurface,
with the rate dependent on the amount of carbon available in the subsurface as well as
temperature and other environmental factors.
Co-limitation by both nitrogen and phosphorus has been found to be especially common
in flowing waters. Experiments show that added nitrogen and phosphorus result in much
greater response of algal growth than simply nitrogen or phosphorus addition alone
(Suplee and Watson, 2013). Many factors affect nutrient concentrations in stream water,
however there is often an inverse relationship between streamflow and concentrations.
This is because low flows are primarily driven by groundwater, which remains in contact
with weathering rock, soil minerals, and pollutants for a relatively long period of time. In
contrast, peak flows are driven more by surface flow and shallow subsurface flow, which
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is in contact with soils for a relatively short amount of time. Peak flows generally have a
higher total load of nutrients than low flows, but concentrations are diluted by the high
volume of water. This is an important concept to recognize when considering treated
wastewater disposal alternatives if the goal is to reduce nutrient concentrations in the
Gallatin River, especially during stream sensitive months of August and September when
base flows are low and water temperatures are elevated.
The Gallatin River Task Force (Task Force) has been collecting quarterly water quality
samples on the Gallatin River since 2000. A summary of available nitrate data for
monitoring locations immediately upstream and downstream of the Canyon Area is
provided in Figure 5-3. The general seasonal nitrate trend is elevated concentrations
during the winter when stream flow is still relatively low and aquatic organisms are not
using much nitrogen due to the lower temperatures and reduced sunlight. Nitrate
concentrations reduce during spring runoff due to increased flow rate (i.e. dilution),
however, the mass load is significantly elevated due to an influx of naturally loaded
nitrogen. Lastly, baseflow concentrations are low relative to other periods, however, the
ratio of septic load to natural load is greatest, representing an increase potential for algal
blooms during the river’s most sensitive period.
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The Task Force’s Buck monitoring station (Upgradient Station) is located across Highway
191 from the Buck Creek access road and is upstream of the majority of the Canyon Study
Area. The nutrient data collected from this site was assumed to be primarily from natural
sources. Nitrate data from 45 samples collected between 2006 and 2018 at the Buck
monitoring station was averaged by quarter to provide an estimated natural nitrate
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concentration. This data was used in conjunction with StreamStats average monthly flow
data to estimate the monthly natural load.
The Task Force’s monitoring station titled “Upstream” is located downstream of most of
the Canyon Study Area, but upstream of the West Fork confluence. Nitrate data from 83
samples collected between 2000 and 2018 was averaged by quarter to provide the
estimated downgradient nitrate concentrations shown on Figure 5-3. Nitrate
concentrations are consistently higher at this downgradient station compared to the
upgradient station with septic systems being a likely contributor to the increase.

Disposal Alternatives
The following sections provide a feasibility level review of disposal alternatives. The
evaluation is organized to provide a general comparison of each alternative based on the
following primary factors:





Environmental pros/cons including post-treatment nutrient reduction and general
time period of nutrient loading to the Gallatin River.
Infrastructure planning considerations including capital cost, land space intensity,
operation, and maintenance.
Permit feasibility including regulatory requirements, general cost consideration for
evaluation and assessment to document permitting criteria, and general public
acceptance.

General disposal methods evaluated include surface water discharge, groundwater
discharge (infiltration galleries and basins, deep and shallow well injection), snowmaking,
and land application (irrigation reuse).
Surface Water Discharge
Surface water disposal typically consists of a direct pipe discharge to a stream or river.
Many communities throughout Montana currently hold a surface water discharge permit
and rely on point discharge of treated effluent as a cost-effective means of disposal.
However, tightening regulatory requirements are resulting in increased treatment costs to
maintain permit compliance, and obtaining a new surface water discharge permit is
becoming more challenging.
Regulatory requirements involved with surface water disposal include obtaining a Montana
Pollutant Discharge Elimination System (MPDES) permit and meeting water quality
standards presented in Montana Department of Environmental Quality (DEQ) Circular
DEQ-7 and DEQ-12A as well as Administrative Rules of the State of Montana (ARM)
17.30.706 addressing nondegredation of water quality. The amount of allowed discharge
to a surface water is limited to 15 percent the mean monthly flow or 10 percent the sevenday 10-year flow (7Q10). The critical low river flow condition (7Q10 river flow) was
calculated by DEQ to be 129.3 cfs (AE2S, Jacobs, USGS, 2018). 10 percent of this would be
12.3 cfs. A discharge of 305,000 gpd equates to 0.47 cfs, well below the 10 percent
maximum.
Effluent criteria for nutrient impaired streams, which the Gallatin River currently is not but
has the potential to be listed in the future, would require permitting under DEQ’s general
nutrient variance Circular DEQ 12-B, which is currently under litigation with implications
unknown at this time. Preliminary indications are that effluent quality would need to meet
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“highest attainable condition” (HAC) in a shorter timeline than originally allowed by the
variance. The definition of HAC is variable, but in general it is expected that MBR treatment
alone will not meet the definition, and additional treatment beyond MBR quality effluent is
cost prohibitive.
To address the unknown of whether or not the Gallatin River will be a DEQ listed nutrient
impaired waterbody, and the potential future need for upgraded treatment beyond MBR
technology, it is recommended that a surface water discharge scenario incorporate a
minimum of three months of effluent storage capacity to avoid discharge during the
regulated nutrient criteria period of July 1 to September 30. From an environmental setting
perspective, a pulse discharge of effluent would ideally occur during spring runoff when
both Gallatin River flow rates and natural nutrient loads are elevated. Figure 5-4 presents
a conceptual mass balance of discharging 9-months of stored effluent during spring runoff
starting in April and ending in June, prior to the start of the nutrient criteria period. The
resulting instream nitrogen concentration is estimated to increase from approximately
0.025 mg/L to 0.035 mg/L. This represents a 40 percent increase in concentration,
however, the average concentration would be expected to remain less than that of average
wintertime (October to March) concentrations and downstream risks are expected to be
substantially mitigated based on the benefit of significant dilution during spring runoff and
the river system’s ability to process nutrients outside the general baseflow period of
August and September.
FIGURE 5-4 – NITRATE LOAD PER MONTH – SURFACE WATER DISCHARGE
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The land space requirement to provide nine months of storage is approximately 10 acres
and construction cost of approximately $2 million. Detailed cost estimate is not provided
at this time due to unknowns such as site selection, storage depth and footprint limitations,
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landowner willingness, and associated land cost. Total project cost including land
purchase, engineering, and permitting is expected to be on the $5 million scale. For
Scenario 1 (Canyon WRRF), surface water discharge is not recommended to be evaluated
further due to cost, social acceptance, and permitting uncertainties. For Scenario 2
(BSCWSD Co-Solution), no additional storage is expected to be needed and potential cost
savings associated with eliminating the ‘purple-pipe’ main parallel to Highway 191 is notable
($3 million, refer to TM3). This alternative is recommended for further evaluation and
permitting consultation with DEQ.
Groundwater Discharge
Groundwater discharge can be accomplished using multiple methods. Subsurface
discharge via infiltration galleries and above grade discharge via infiltration beds represent
the most common applications. Both methods rely on soil permeability to allow effluent to
infiltrate into the shallow aquifer where it mixes with groundwater and eventually
translates to surface water through upwelling within gaining stream or river reaches.
Alternate groundwater discharge methods include shallow and deep injection wells. Similar
to infiltration galleries and basins, shallow injection wells generally dispose effluent into
the uppermost aquifer but represent a more concentrated load as the effluent is injected
as a pressurized point load with radial dispersion rather than broad vertical infiltrative
application that provides expanded mixing and dilution. Deep injection wells are typically
drilled thousands of feet below the lowermost underground source of drinking water,
which substantially eliminates drinking water risks and impacts to waterbodies, but is
generally cost prohibitive.
Infiltration
Groundwater disposal via infiltration involves piping the effluent from a wastewater
treatment facility to one or more recharge galleries or basins where treated wastewater
can infiltrate to the subsurface. Infiltration galleries are below grade features typically
constructed in dedicated open space or greenspace areas within a development. For
standard residential or small community system applications, these features are typically
referred to as “drainfields”. Several large drainfields exist in the Canyon Area that could be
utilized in lieu of constructing new drainfields. Assuming Class-A1 reclaimed water effluent
quality, the disposal capacity is expected to be approximately three times greater than the
existing design capacities associated with standard septic or Level 2 effluent quality. The
capacity of the subsurface to accept the planned discharge rate would need to be
evaluated further to determine if limiting layers exist and address potential risks associated
with groundwater “mounding” below the gallery.
Recharge basins are above ground infiltration features that hold treated effluent in storage
cells intermittently. Effluent is cycled through the series of cells to allow adequate resting
time between doses to maintain long-term infiltrative capacity. In comparison to recharge
galleries (e.g. drainfields), recharge basins generally provide greater disposal capacity per
land area required and at lower capital cost. However, as above grade features, the land
space is dedicated to disposal only and is not available for greenspace utilization.
Regulatory requirements involved with groundwater discharge via infiltration include
obtaining a MPDES permit and meeting water quality standards presented in Circular DEQ7 as well as numerical nondegradation limits (ARM 17.30.715). Given the general project
objective of improving aquifer and Gallatin River water quality, permitting is expected to
receive Montana DEQ support and relatively high likelihood of obtaining necessary
regulatory approvals. Additionally, based on net-nutrient reduction goals, applications of
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DEQ’s nutrient trading policy could be explored to support comprehensive watershed
planning projects or regional needs. Lastly, in comparison to surface water discharge,
groundwater discharge has greater social acceptance and provides additional posttreatment benefits of significant phosphorous removal and potential for denitrification
within the aquifer such that total nutrient load reaching the Gallatin River is further
reduced.
Figure 5-5 presents a conceptual mass balance of discharging 305,000 gpd evenly
throughout the year. The nitrogen load to the aquifer is depicted in orange and does not
account for potential nitrogen reduction prior to reaching the Gallatin River. Thus,
assuming no aquifer denitrification, the instream concentration is expected to increase
through the Canyon Area similar to that of existing conditions (see Figure 5-3) while
disposing approximately three times more effluent. In comparison to the surface water
discharge mass balance presented in Figure 5-3, nitrogen loading to the river during base
flow (August-September) is greater such that risk of algal blooms is expected to be
greater.
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FIGURE 5-5 – NITRATE LOAD PER MONTH – GROUNDWATER DISCHARGE
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Assuming availability of existing drainfields for disposal, the estimated retrofit cost
(disposal pipe extension, tank and valve reconfiguration, etc.) for 100,000 gpd scale
disposal is expected to be in the $0.1 million to $0.2 million range not including potential
acquisition costs. Construction of a new 100,000 gpd drainfield is expected to be in the
$0.8 million to $1.3 million range depending largely on site-specific factors such as
subsurface soils and aquifer physical parameters. The cost does not include land
acquisition. Construction of a new 100,000 gpd infiltration basin is expected to be in the
$0.2 million to $0.5 million range. Similar to cost considerations associated with a new
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drainfield, the infiltration basin design and scale is largely dependent on site-specific
factors and the estimated cost range does not include land acquisition. Furthermore,
disposal capacity during winter months may be limited for an infiltration basin whereas
subsurface infiltration would not have winter-time restrictions. Lastly, none of the above
costs include the cost of the treated water main parallel to Highway 191 to convey effluent
to potential disposal locations (refer to TM3). Further evaluation of all of the above disposal
methods is recommended, including site suitability investigations, infrastructure and/or
landowner coordination, and permitting consultation with DEQ.
Injection Wells
EPA defines six classes of injection wells primarily based on the type of waste injected. The
two classes of injection wells that could be used for wastewater disposal are Class I (i.e.
deep injection) Industrial and Municipal Waste Disposal Wells and Class V (i.e. shallow
injection) Wells for Injection of Non-Hazardous Fluids into or Above Underground Sources
of Drinking Water. WGM is not aware of any municipalities in Montana utilizing injection
wells for sewer disposal.
Class I wells are typically drilled thousands of feet below the lowermost underground
source of drinking water. HydroSolutions prepared a technical memorandum in 2016
assessing the feasibility for a Class I injection well for the Quarry planned unit development
(PUD) located in the Canyon Area. According to this memorandum, the Madison Formation
is known to host at least 12 domestic wells in the Big Sky area so the injection well would
have to be drilled into a deeper formation. The formations below the Madison Formation
are not likely to meet the EPA siting requirements for either providing a confining layer or
for permeability and porosity. One potential formation is the Meagher Formation which
would use the Park Formation above as a confining layer, but it is unlikely that the Meagher
Formation has high enough porosity. The drilling depth to the middle of the Meagher
Formation is estimated at 5,575 to 6,800 feet. Because of the uncertainty of the suitability
of the geologic formations, low likelihood of obtaining a permit from EPA, and the high
costs of construction and siting compliance of the well, HydroSolutions did not
recommend pursuing this option further (HydroSolutions, 2016).
Class V wells are drilled into or above underground sources of drinking water and are
therefore much shallower than Class I wells. Public health is a concern due to the likely
mixing of injected wastewater effluent and drinking water in the aquifer. MCA 75-5-401
requires a permit for discharges into groundwater. Shallow aquifers in the canyon area are
generally high quality, Class I waters with conductivity less than 560 µS/cm. ARM
17.30.1006 requires that Class I groundwater quality be maintained for beneficial use with
little or no treatment for public and private water supplies and that nondegradation policy
(MCA 75-5-303) be met. The PER for Canyon Area Wastewater Treatment and Disposal
(DOWL HKM, 2008) and the Wastewater System Master Plan Update study (DOWL, 2015)
both recommend only using this disposal alternative once an advanced water treatment
facility was constructed due to potential contamination of drinking water. The 2015 study
estimated the cost of constructing and permitting five wells injecting to about 50 feet
below ground surface to be between $350,000 and $500,000. The five wells were
assumed to be able to inject a total of 288,000 gpd of wastewater effluent, although actual
injection rates would be dependent of site-specific conditions and additional study.
Treated effluent disposal via shallow injection well (Class V) results in similar nitrogen
loading conditions to that of previously discussed infiltrative methods. However, given the
more concentrated nature of a ‘point load’ dispersing radially in comparison to a broad
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infiltrative load, aquifer nutrient abatement benefits of dilution, adsorption and
denitrification are likely reduced. Given the added benefits of infiltrative methods, and
limited cost differentiation between infiltration and injection, further evaluation of shallow
injection wells is not recommended.
Snowmaking
The snowmaking disposal option would require piping effluent to one or more snowmaking
machines at a location approved for snowmaking with treated wastewater. In Montana,
Class A-1 level of screening is required for snowmaking in areas with unrestricted access
and Class A-1 or B-1 level of screening is required for snowmaking in areas with restricted
access (DEQ, 2018). Snowmaking in an unrestricted access location could only occur at
night or when the area is closed.
The Montana DEQ is in the process of developing a statewide general permit, but the
completion date is unknown. In the meantime, an individual MPDES permit would be
required and would involve additional baseline water quality monitoring, snowmaking site
evaluation, estimation of natural attenuation, mixing zone definition, and evaluation of
applicable water quality standards (AE2S/Jacobs, 2018a).
As depicted in the conceptual mass balance in Figure 5-6, the ideal scenario for
snowmaking disposal, nutrient loads would enter the Gallatin River during high flows to
allow for maximum dilution and reduced chance of algae blooms. A south-facing slope
relatively close to the river would have the highest probability of achieving this ideal
scenario. An investigation into soil and subsurface properties would be necessary to
estimate hydraulic conductivity and travel time between the snowpack and the river.
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The rate of water use and resulting snow production is a function of the number of
snowmaking machines installed at the disposal site in addition to climate conditions. The
machines are normally spaced between 75 and 150 feet apart (Epstein, Dixon, McCowan,
2001), but that distance could be decreased to increase disposal rate. In Technical
Memorandum No. 11: Snowmaking with reclaimed Water produced by AE2S and Jacobs
for BSCWSD, an estimated 190,000 gallons per acre could be applied to ski slopes at Big
Sky Resort, resulting in 28 inches of snow depth assuming a snow density of 25 percent
(AE2S/Jacobs, 2018). These numbers were based on the current application rates used at
the ski resort. It is reasonable to expect that the rate could be doubled in the Canyon Area
to maximize the use of the disposal area. This would result in an average snow depth of 56
inches and an application rate of 380,000 gallons per acre. Based on these assumptions,
approximately 100 acres of disposal area would be needed to provide the equivalent yearround disposal of 100,000 gpd (+/-).
The costs to snowmaking include both initial infrastructure and equipment costs as well as
continued operations and maintenance costs. There are several different kinds of
snowmaking machines, but they generally fall into the categories of snow guns, fan guns,
and lances. Cost per snowmaking machine ranges between $1,500 and $30,000 in 2001
dollars (Epstein, Dixon, McCowan, 2001). Infrastructure costs include construction of the
disposal line to the snowmaking location and associated pump stations. Some snowmaking
machines require a central compressor station to produce compressed air for the process.
The machines also require water pressures of at least 100 psi to operate correctly (SMI,
2020). Initial capital costs for 100 acres of snowmaking is estimated to be on the $5 million
scale. Energy efficiency varies depending on the snowmaking machine and operating
climate, but generally ranges between 1.1 and 4.3 kWh/m3 (Rogstam and Dahlberg, 2011).
Lances are generally more energy efficient, but fan guns are more productive. The flow
rates of water and compressed air often need to be adjusted based on ambient weather
conditions. This can be done manually or the machines may be automated, both requiring
labor costs. Given the significant capital cost and high operation, maintenance and
replacement (OM&R) costs, further evaluation of snowmaking is not recommended.
Land Application
The land application disposal option would use effluent from a centralized treatment plant
as landscape irrigation water. This is the main disposal method used by BSCWSD and
similar methods could be implemented in the Canyon Area. Three golf courses in Big Sky
use reclaimed wastewater for part of their irrigation needs. While there are no golf courses
in the Canyon Area, irrigation with reclaimed water could be applied to other landscaped
areas. Infrastructure required would include a return pipe from BSCWSD to the Canyon
Area and a nonpotable water distribution system (purple pipe) to the areas to be irrigated.
A benefit to land application is that nitrogen loads could be reduced due to plant uptake
and denitrification in the soils. It also reduces the demand on groundwater in the area. The
general rule for nitrogen application rates on lawn is one pound per 1,000 square feet. A
risk to land application disposal is that nutrient loads may enter the stream during late
summer and fall months. The nutrient loads are expected to be significantly reduced due
to plant uptake and nitrification and if application rates are within agronomic rates as
required, there should be minimal or no contribution to groundwater from irrigation.
Decomposing plant matter releases nutrients back into the soil.
There is an abbreviated DEQ approval process for irrigation with Class A-1 water. An
engineering review and provision of Department of Natural Resources and Conservation
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(DNRC) approval or written statement regarding water rights provided that irrigation is
conducted within agronomic rates. This means that effluent is applied at a rate such that
all nutrients are utilized by the crop and no impact to groundwater or surface water occurs.
Irrigation must meet all standards described in Chapter 120 of Montana Circular DEQ-2. An
operations and maintenance manual for the irrigation system must be submitted with the
design report as well as plans and specifications.
Technical Memorandum No. 13: Reclaimed Water Irrigation by AE2S and Jacobs (2018)
used an annual application rate of about 2.0 acre-feet/acre based on application rates at
the golf courses in Big Sky over the past several years. This is a reasonable planning
estimate for the Canyon Area. Due to permitting and infrastructure requirements,
properties with large landscaped areas will be the most cost effective locations. Some
possible locations include Ophir School, Ramshorn View Estates parks and open space
areas, and the future Quarry Subdivision landscaped areas. It is also possible that the same
area used for snowmaking in the winter could be irrigated in the summer.
A subsurface drip irrigation system is another potential option that was evaluated by
HydroSolutions Inc. in 2008 (DOWL HKM, 2008). The system was evaluated for year-round
disposal although any disposal above the consumptive use would require a groundwater
discharge permit. HydroSolutions estimated the cost to range between $4.67 and $9.00
per 1,000 gallons, not including any piping to the disposal site. The disposal rate was
estimated at between 1,300 to 2,600 gallons per acre per day depending on consumptive
use and specific site conditions. Initial cost would be higher than a surface irrigation
system, but may require less operational costs. The benefit to this solution is that it could
be used as a disposal site year-round and plants could uptake nutrients during the growing
season.

Conceptual Groundwater Disposal Locations and Cost Estimate
A combination of utilizing existing drainfields and constructing new infiltration galleries or
basins is recommended to provide phased disposal capacity sufficient for both Scenario 1,
which assumes a full build-out wastewater flow rate of 305,000 gpd, and Scenario 2 which
requires auxiliary disposal capacity to support BSCWSD disposal needs.
The Canyon Area aquifer generally broadens and deepens progressing from south to north,
with the underlying bedrock rising to generate groundwater upwelling in the general
vicinity of the Lone Mountain Trail and Highway 191 intersection. Groundwater discharge
locations further south in the Canyon Area are expected to provide greater aquifer based
nutrient abatement (phosphorous adsorption, denitrification). Dispersing disposal
locations throughout the Canyon Area is recommended to mitigate risks associated with
concentrated loading.
Conceptual disposal locations, anticipated capacities and associated conveyance
infrastructure is presented in Figure 5-5. The large existing drainfields at the Lazy J
Subdivision and Ramshorn Subdivision have the capacity to handle 50,000 gpd and
115,000 gpd respectively. The removal of the existing lagoons at the Buck’s T-4 location
would allow for a rapid infiltration basin (RIB) facility that could handle approximately
200,000 gpd disposal capacity. Finally, based on review of development plans for the
Quarry PUD, an approximately 120,000 square foot infiltrative gallery could be sited within
a dedicated greenspace area and provide 170,000 gpd disposal capacity. Disposal
capacity estimates are based on available subsurface data (well logs, geologic maps,
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Quarry PUD test pits, existing drainfield design documentation, etc.) and represent a
reasonable yet generally conservative estimate of expected capacity. Further evaluation
of all of the above disposal locations is recommended, including site suitability
investigations, infrastructure and/or landowner coordination, and permitting consultation
with DEQ.
Table 5-2 provides a summary of the opinion of probable “total project cost” (TPC) for
each disposal location. TPC is defined as planning, engineering, construction, and
construction administration. Presented costs do not include infrastructure or land
acquisition cost or the cost to extend purple pipe main to potential disposal locations ($3
million to Ramshorn, refer to TM3).
TABLE 5-2 – COST ESTIMATE PER DISPOSAL LOCATION
SEWER COLLECTION PROJECT COMPONENT
Existing Lazy J South Drainfield (50,000 gpd)
Existing Ramshorn Drainfields (115,000 gpd)
Buck’s T-4 Infiltration Basin (200,000 gpd)
Quarry PUD Infiltration Gallery (170,000 gpd)

iEOPCC

(Class IV AACE)
$100,000
$140,000
$480,000
$1,000,000

i

The construction cost estimates presented are based on 2020 dollars. The engineer’s opinion of
probable project costs (EOPCC) was developed based on other, similar projects, budgetary cost
proposals from suppliers, engineering judgement and RS Means cost estimating manuals. The EOPCC
cost opinions in this report represent a Class 4 Estimate based on the definitions of the Association
for Advancement of Cost Engineering (AACE) International. This level of cost opinion is appropriate
for planning level evaluations made with incomplete information. The cost opinion at this level of
engineering is considered to have an accuracy range of -30/+40 percent.
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TECHNICAL MEMORANDUM NO. 6:
Financial Assessment – User Charge & Impact Fee Considerations
DATE:

April 16, 2020

FROM:

Ryan Graf, Brent Bogar, Scott Buecker, PE, AE2S

Executive Summary
The financial feasibility of a new wastewater system is often not dictated by the overall
costs of the system itself, but rather by the willingness of the population within the service
area to join the new district and support the upfront construction and ongoing operations,
maintenance, and replacement (OM&R) of the system into the future. In the case of the
wastewater system specific to serving the Canyon, we have a similar issue as the overall
cost of building and operating a system to serve the entire Canyon Area may not be
feasible for a small fraction of the population to support. As we identify the initial costs of
establishing a Canyon Area Wastewater District, note that phased in approaches may be
necessary based on the desires of the governing body and initial membership.
The costs to members of the district can be segregated into the one-time, upfront capital
charges (generally impact fees) and the ongoing costs associated with operations,
maintenance, and replacement. Based on the cost estimates from the engineering
feasibility study and the projected users, the capital and ongoing costs for a Canyon
System at full capacity with no outstanding debt are provided in
Table 6-1 below:
TABLE 6-1 – SUMMARY CAPITAL AND ONGOING COSTS
Scenario 1
(Canyon Area
WRRF)
Capital Cost per Gallon Capacity
$99.68
Capital Cost per Residential Equivalent (214 gpd)
$21,332
Projected Total Annual OM&R
$1,127,669
Monthly OM&R Cost per Residential Equivalent
(214 gpd) – Full Buildout
$180.02

Scenario 2
(Big Sky
WRRF)
$116.40
$24,910
$2,299,419
$175.37

The capital costs used in the analysis are detailed in Table 6-2. The full build out design
capacity of the system is 305,000 gallons of average daily flow or 1,425 residential
equivalents at 100 gallons per capita per day and 2.14 people per residence.
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TABLE 6-2 – CANYON AREA SEWER COLLECTION, CONVEYANCE AND
TREATMENT PROPABLE TOTAL PROJECT COST OPINIONS
Total Project Cost (Planning,
Scenario 1
Scenario 2
Engineering, Construction and
(Canyon WRRF)
(Big Sky WRRF)
Construction Administration)
Sewer Collection System
$8.6M
$8.6M
Pumping and Conveyance Infrastructure
$0M
$6.7M
Treatment
$15.6M
$9.9M*
Treated Water Reuse and Disposal
$4.9M
$8.5M
Infrastructure
Recharge Galleries
$1.3M
$1.8M
Total
$30.4M
$35.5M
*Treatment costs under Scenario 2 (Big Sky WRRF) are calculated based on Big Sky Water and Sewer
District 363’s current Plant Investment Charge for 305,000 average daily gallons.

The annual OM&R costs are estimated based on the breakdown of operating costs,
maintenance expenses, and calculated depreciation shown in
Table 6-3. In a typical combined water and wastewater system, the wastewater charges
can be based on the metered water flows. In a system without any metered flows, the most
practical way to charge customers is a fixed fee tied to general consumption statistics
associated with usage type. Using the previously established residential equivalent, the
overall costs can be fairly equitably split between all users based on the full schedule of
projected consumption used for capital charges (seeTable 6-7).
TABLE 6-3 – OM&R COSTS
Scenario 1
(Canyon WRRF)
Sewer Collection System
Pumping and Conveyance Infrastructure
Treatment Facilities
Treated Water Reuse and Disposal Infrastructure

$296,519
$0
$0.8M
$31,150

Scenario 2
(Big Sky
WRRF)
$296,519
$184,500
$1.8M
$18,400

Overall, the capital costs of sewering the Canyon represent a significant share of costs to
end users for this project. The Canyon Area currently has an opportunity to reduce these
capital costs under Scenario 2 (Big Sky WRRF) should voters approve a 1 percent Resort
Tax that includes partial funding of the capital infrastructure to connect to the Big Sky
County Water and Sewer District system. Current estimates for this funding are based on
eligible project costs of $11.7 million. The effect of this on capital contributions is presented
in Table 6-4.
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TABLE 6-4 – RESORT TAX CONTRIBUTION IMPACTS
Scenario 1
(Canyon WRRF)
Capital Cost per Residential
$21,332
Equivalent (214 gpd)
Potential Resort Tax Capital Cost
$0
Deduct (per Residential Equivalent)
Net Projected Capital Cost
$21,332

Scenario 2
(Big Sky WRRF)
$24,910
$(8,209)
$16,701

As noted, carrying the costs associated with a district to serve 1,400 homes can be hard
for a district of only 250. In order to provide greater insights into the effects of scaling
back the capital and operating costs a phased scenario was also constructed. Table 6-5
highlights the projected capital and OM&R costs of a system designed to meet the needs
of 62,000 gallons per day (or about 290 residential equivalents).
TABLE 6-5 – PHASED ALTERNATIVE FINANCIAL RESULTS
Scenario 1
(Canyon
WRRF)
Total Capital Cost
$11,000,000
Fixed Capital Cost per Residential Equivalent (214 gpd)
$10,000
Potential Resort Tax Capital Cost Contribution
Projected Total Annual OM&R
$386,000
Monthly Cost per Residential Equivalent (214 gpd)
$265

Scenario 2
(Big Sky
WRRF)
$14,700,000
$10,000
($11,700,000)
$236,000
$72

Introduction
Setting up a system and ensuring that it can continue to treat the wastewater discharged
to it relies on a solid financial plan. While those charged with establishing the systems
policies and outlook once it is formed will have broad discretion in the nuances of that
financial plan and how it impacts new members and ongoing ratepayers, the decision to
go ahead with forming such a system relies on the initial financial analysis that must occur
before those policy makers are in place. As a result, the financial plan outlined here relies
on some basic assumptions and cost inputs that will provide a range of costs that users
may be able to anticipate to inform their decision making process.
These costs are generally bucketed into two main categories: 1) Upfront Capital Costs and
2) Ongoing Operations, Maintenance, and Replacement (OM&R). Upfront capital costs are
generally recouped through a one-time payment such as an impact fee. This allows the
system to recoup a portion of the capital costs that are directly traceable to serving the
new customer. Ongoing OM&R costs are generally recouped through user rates. The
structure and frequency of these user rates vary widely based on system needs and are
presented here based on a monthly fixed charge.

Capital Charges
Capital charges, or impact fees, are one-time payments that are generally made by a user
when connecting or joining a system. These charges allow the system to recoup the cost
of building and maintaining specific capacity for future user. There are a number of legal
frameworks and guidance that are used when calculating the impact fee, but generally for
this analysis Montana Code Annotated 7-6-16 was followed along with the industry
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standard practice of creating a rational nexus. The four key points generally associated
with the rational nexus test are 1) the fee should not exceed cost, 2) fee must be
proportional to demand from new users, 3) all users must be held to the same level of
service, and 4) systems should avoid double charging for the same capital.
Project costs used in the financial section are sourced from previous technical
memorandums and are presented below in Table 6-6-6. These costs include the
construction of all necessary facilities to have a fully functional system under either
alternative.
TABLE 6-6 – DETAILED CAPITAL COSTS

Sewer Collection System
Pumping and Conveyance Infrastructure
Treatment
Treated Water Reuse and Disposal Infrastructure
Recharge Galleries
Total

Scenario 1
(Canyon WRRF)
$8.6M
$0M
$15.6M
$4.9M
$1.3M
$30.4M

Scenario 2
(Big Sky WRRF)
$8.6M
$6.7M
$9.9M*
$8.5M
$1.8M
$35.5M

*Treatment costs under Scenario 2 (Big Sky WRRF) are calculated based on Big Sky Water and Sewer
District 363’s current Plant Investment Charge for 305,000 average daily gallons.

The capital costs of the system are then spread based on overall system capacity. The
capacity of the system is designed for 305,000 gallons of average daily flow. Based on the
per capital usage projections of 100 gallons per person per day, this system would serve
approximately 3,050 people. The United States Census Bureau estimates approximately
2.14 people per residence to provide an estimated 1,425 of equivalent residential dwellings
that could be serviced by this system.
In addition to the capital costs shown, any contributed capital must be netted off prior to
establishing the capital charge. If funding from the 1 percent Resort Tax vote is approved,
any funding should be considered contributed capital and the upfront capital charge
should reflect the reduced overall capital cost of the facility. This would result in an
anticipated deduction of $11,700,000 from Scenario 2 or a credit of approximately
$38/gallon.
In addition to residential equivalents, it’s critical to understand the impact on existing and
future businesses that may choose to connect to the system. Until the system has direct
and measured flows from new users (i.e., through monitoring of existing disposal
infrastructure) textbook values can provide insights into how much those should be
charged. Table 6-7 highlights the usage per user type and the projected capital fee for
that user type based on the cost per gallon of capacity.

Page 76 of 80

TM6 – Financial Assessment
Canyon Area Feasibility Study

TABLE 6-7 – CALCULATED CAPITAL CHARGES
Wastewater System Development Charges Based on
Per Gallon Consumption by Type of Installation

Fully Loaded No Debt Service

Type of Installation
Unit of measure WW flow (GPD)b
Cost per gallon capacity:
Apartments
<3 Bedroom
162
3+ Bedroom
252
Clubhouse
400
Laundry Unit
475
Community halls
Per max. seat
10
Bar, tavern
Per Seat
24
Campground
Per space
144
Car wash
Per bay
760
Church
Per seat
5
Commercial laundry Per Machine
760
Resident
Country Club
member
100
Nonresident
member
20
Fast food
Per seat
38
Hospital
Per bed
238
Per unit
Motel, hotel
w/restaurant
119
Per unit
wo/restaurant
86
Office
Per 1,000 sq.ft.
119
Per Employee
24
Police/fire station
Per res.
with kitchen
Employee
86
Per nonres.
Employee
24
Residence, single
family
Per unit
214
Restaurant
Per seat
5
Per Employee
24
Retail
Per 1,000 sq.ft.
572
School
Per student
24

Go it Alone
$99.68
$16,148
$25,119
$39,872
$47,348
$997
$2,392
$14,354
$75,757
$498
$75,757

Co-Solution
$116.40
$18,857
$29,333
$46,560
$55,290
$1,164
$2,794
$16,762
$88,464
$582
$88,464

$9,968

$11,640

$1,994
$3,788
$23,724

$2,328
$4,423
$27,703

$11,862

$13,852

$8,572
$11,862
$2,392

$10,010
$13,852
$2,794

$8,572

$10,010

$2,392

$2,794

$21,332
$498
$2,392
$57,017
$2,392

$24,910
$582
$2,794
$66,581
$2,794

Cafeteria seat

$498

$582

5

Page 77 of 80

TM6 – Financial Assessment
Canyon Area Feasibility Study

These capital charge amounts are based on the idea that no debt service or contributed
capital will be used to fund the construction of the facilities. Once a district is formed, a
balanced approach between use of capital charges & rates to pay these capital costs may
be explored. Such a balanced approach using a base cost per gallon of capacity of $46.73
would result in a residential equivalent charge of $10,000. Depending on the capital
buildout scenario, this could result in little to no debt service for the system as a whole.
Table 6-8 provides select capital charges based on the above referenced balanced
scenario.
TABLE 6-8 – SELECT CAPITAL CHARGES – BALANCED SCENARIO
Residence, single family
24 Unit, 2-Bedroom Apartment
100 Sear bar
75 Room Hotel (no restaurant)

Per unit
Per unit
Per seat
Per unit

214
162
24
86

$10,000
$181,700
$112,100
$301,400

Operations, Maintenance, and Replacement
Operations, Maintenance, and Replacement (OM&R) for a system are generally funded
through user rates. These costs are not one-time costs but occur (and recur) on a fairly set
frequency. Often these costs are tied to both the fixed costs of operating a system
(personnel, overhead, debt/depreciation, etc.) and the variable costs associated with the
ebbs and flows of wastewater flows (electricity, chemicals, etc.). In many instances, the
costs are recouped from users based on whether they are fixed or variable and are either
set on a fixed monthly basis or tied to consumption. However, in the case of a system that
is solely treating wastewater without any connection to water consumption identifying the
specific usage for any individual user can become problematic.
Without water meter data to estimate actual wastewater discharges a system cannot
generally tie variable charges to individual users. As a result, the analysis looks at the total
annual OM&R costs for the two scenarios based on the same residential equivalent used
for the capital costs. The result at full build out is an equal monthly fee to all 1,425
residential equivalents. Table 6-9 details the total annual OM&R estimates under the two
scenarios. Treatment costs under Scenario 2 do include the total cost at the Big Sky County
Water and Sewer District treatment facility, however, a Canyon Area district would not be
responsible for the full costs, but a fractional share based on capacity utilization.
TABLE 6-9 – TOTAL ANNUAL OM&R COSTS

Sewer Collection System
Pumping and Conveyance Infrastructure
Treatment Facilities
Treated Water Reuse and Disposal Infrastructure
Total Annual
Monthly Rate per Residential Equivalent at Full
Buildout

Scenario 1
(Canyon WRRF)
$296,519
$0
$800,000
$31,150
$1,127,669

Scenario 2
(Big Sky WRRF)
$296,519
$184,500
$1,800,000
$18,400
$2,299,419

$180.02

$175.37
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At full buildout, the monthly rate is approximately $180 per monthly under either scenario.
With approximately 250 connections and corresponding residential equivalents, the
potential monthly rate increases to approximately $1,000 per month under Scenario 1 and
$800 per monthly under Scenario 2.
Often, affordability is measured based on overall utility rates compared to the median
household income (MHI) of the area. While this is an older method of determining
affordability, it is still used by many regulatory agencies today. Any combined water and
sewer bill above four percent (or two percent per utility) of the overall MHI is generally
considered unaffordable. According to the U.S. Census bureau, Big Sky’s MHI is
approximately $68,000 with a resulting target wastewater service annual utility bill of
approximately $1,366 ($114/mo) or 11 percent of the projected “initial buildout” of the
Canyon Area’s annual utility bill.

Phased Scenario
In order to address concerns around affordability for the project, a phased scenario was
developed. While no scenario may perfectly align with the reality on the ground, this
phased approach is rooted in an initial development of infrastructure that could realistically
serve a fledgling system. The initial buildout is sized for approximately 290 residential
equivalents, or 62,000 gallons average daily flow. Location is assumed to be at or near the
junction of Hwy 64 and US 191 to minimize the amount of collection system needed. The
construction cost of a phased system is provided in Table 6-10, below. As part of this
phased scenario, the analysis includes a balanced approach to a capital charge (impact
fee) that is set at $10,000 per residential equivalent as well as applies funding from the
Resort Tax Board.
TABLE 6-10 – PHASED SCENARIO CONSTRUCTION COST
Scenario 1
(Canyon WRRF)
Collection Main & Disposal
$3,000,000
Conveyance/ Big Sky Connection
$0
Treatment
$8,000,000
Total Capital Cost
$11,000,000
Resort Tax Contributions
Less Capital Charge ($10k/Residence)
($2,900,000)
Net Construction Cost to Canyon Area
$8,100,000

Scenario 2
(Big Sky WRRF)
$3,000,000
$11,700,000
$2,000,000
$14,700,000
($11,700,000)
($2,900,000)
$100,000

In addition to lower capital costs, the Phased Scenario is assuming that operating costs at
the facility will be less. This is based on a smaller pool of capital infrastructure to be
maintained, lower pumping requirements, and less overall wastewater to be treated. These
OM&R costs are outlined in Table 6-11.
TABLE 6-11 – PHASED SCENARIO OM&R COSTS
Scenario 1
Scenario 2
(Canyon WRRF)
(Big Sky WRRF)
Collection / Conveyance / Disposal
$96,000
Treatment
$290,000
$140,000
Total
$386,000
$236,000
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Combined, these costs make up the total costs that a Canyon Area District user would be
required to cover as part of their monthly rate. The resulting monthly rates are provided in
Table 6-12.
TABLE 6-12 – CANYON AREA MONTHLY RATE PER RESIDENTIAL EQUIVALENT
Scenario 1
Scenario 2
(Canyon WRRF)
(Big Sky WRRF)
Monthly CAPITAL User Fee
$150
$2
Monthly OM&R User Fee
$115
$70
Total
$265
$72
The overall monthly rate is approximately 25 percent of the original monthly rate for
Scenario 1 (Canyon Area WRRF) and less than 10 percent for Scenario 2 (Big Sky WRRF).
This is partly driven by the addition of the balanced Capital Charge approach, where
Scenario 1’s monthly rate did not previously include debt service, but the main reduction
is due to lower overall capital and OM&R costs. The resulting rates would be considered
affordable based on a comparison to area MHI under Scenario 2, but not affordable under
Scenario 1. The impacts on future connections has not been evaluated under the phased
approach.

Summary
The total costs of forming a new system can be daunting, however, through careful
planning from both the engineering and financial aspects of forming a new system, an
affordable solution may rise to the top. As the planning for a new district continues,
leadership of that district will have the opportunity to continue identifying and “rightsizing” the solution that fits the most urgent needs of the community.

References
Nelson, Arthur C. System Development Charges for Water, Wastewater, and Stormwater
Facilities. 1995. CRC Press, Boca Raton, Florida.
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APPENDIX 1-1
FINANCIAL ASSISTANCE PROGRAMS
OVERVIEW TABLE

FINANCIAL ASSISTANCE PROGRAMS FOR WATER, WASTEWATER AND SOLID WASTE PROJECTS IN MONTANA
Program Name

Eligible Applicants

Eligible Projects

Local Match
Required

Planning
Costs
Covered?

Amount of Funds
Available Per
Project

Loan Repayment
Period

Ranking Criteria

Funding Cycle
(Deadline)

Special Requirements and
Additional Information

Program Contact

Population <10,000 Applicants must
be unable to finance the project by
use of commercial credit at
reasonable rates and terms
www.usda.gov

Steve Troendle
USDA/Rural Development
2229 Boothill Ct.
Bozeman, MT 59715
(406) 585-2520
steve.troendle@mt.usda.gov

MONTANA AND FEDERAL AGENCIES ACCEPTING THE UNIFORM APPLICATION

U.S. Rural Development- US Department of
Agriculture (USDA)
a. Water and Environmental Loan and Grant
Program
b. Pre-Development Grants
c. Search Grants

Montana Department of Natural Resources and
Conservation (DNRC) Renewable Resource Grant
& Loan Program (RRGL)
a. Renewable Resource Grants and Loans
b. Project Planning Grants
c. Emergency Grant Program

Montana Department of Environmental Quality
(DEQ)
a. Water Pollution Control State Revolving Fund
Loan (WPCSRF)
b. Drinking Water State Revolving Fund Loan
Program (DWSRF)
Loans

Montana Department of Commerce (DOC)
Community Development Block Grant Program
(CDBG)
a. Public & Community Facility Grants
b. Community Planning Grants
c. Economic Development and Housing Grants
(Federal grant administered by Commerce)

Montana Department of Commerce
Montana Board of Investments INTERCAP Loan
Program
Loans

a., b., c. Counties &
Municipalities, Water/Sewer
Districts, Federally recognized
Indian Tribes and Non Profits Associations

a., b. & c. Governmental
Entities (Includes Indian Tribes)

a. Water, Wastewater,
Storm water, and Solid
Waste Systems
(Construction, Repair,
Expansion)
b. Planning
c. Planning

a., b. & c. Renewable
Resource Conservation,
Management,
Development, and
Preservation Projects

a. No
b. Yes (25%)
c. No

a., b. and c. No

a. Municipalities for
wastewater projects Municipalities and private
entities for nonpoint source
projects.
b. All community public water
systems.

a. Wastewater projects
that solve water quality
problems.
b. Drinking water projects
that achieve compliance
with the Federal Safe
Drinking Water Act.

a. No
b. No

Incorporated cities and towns,
and counties.
Note: Counties may apply on
behalf of water/sewer district
and tribal utility authorities.

Water, wastewater, solid
waste, hookup fees and
assessments, economic
development, housing
(multifamily & single
family)

Yes
a. 25% local
match)
b. 1 to 3 match
(33% match)
c. Contact the
program

Local government units,
Special Purpose Districts,
Water/Sewer Districts

Water & Wastewater
Systems, Solid Waste
(Construction, repair,
expansion, equipment,
vehicles, planning, interim
financing)

Yes

Yes,
reimbursement
as part of total
project costs

a. & b. Yes
c. No

a. Yes
b. Yes

Yes, for costs
associated with
engineer and
grant
administration.

Yes

a. Ratio dependent upon
user rates, no limit or
maximum for loans, 75%
maximum grant
b., c. $30,000

a. Grants (Public) Up to
$125,000
a. Loans (Public) No
maximum
b. up to $25,000
c. up to $30,000

a. & b. 100% of eligible
project costs can be
borrowed; ability to
repay loan must be
shown. Partial principal
forgiveness may apply.

a. up to $450,000
b. up to $50,000
c. Contact the program

No limitations

a. 40 years or life of facility

Priority given to:
Under 1,000 in
population, Low
income, Health
hazards, and
Extended service to
additional rural users

Open-cycle

a. (Loans) 20 Years or less.

a. Resource benefits
financial feasibility,
project
management,
technical feasibility,
b. Resource benefits
c. Urgency and
financial need.

a. 30 years or less. Cannot
exceed design life.
b. 20 years or less.
Qualifying disadvantaged
communities are eligible for
loan terms of up to 30 years
and term cannot exceed the
design life.
a. & b. Up to 3 years for
interim financing.

a. Impairment of
water uses, extent
project will restore
water quality, public
health improvement
and readiness to
proceed.
b. Protect public
health, comply with
the Federal Safe
Drinking Water Act,
system affordability

a. & b. Open-cycle

C. Contact the program.

Community planning
assessment, project
need, concept and
technical design,
community efforts,
financial assistance,
benefit to low and
moderate income

a. Annual
competition-spring
of the year
b. & c. Contact the
program

Up to 15 years

No ranking criteria.
Board examines
applicant’s financial
profile and
repayment ability.

a. Applications due
on May 15 of even
numbered years.
b. as funding is
available c. Open

Continuous cycle

a. Projects must conserve, manage,
develop, or preserve a renewable
resource.
b. Preliminary engineering, planning,
or other activities leading to a
renewable resource project.
c. Emergency projects that result in
property damage or legal liability
http://dnrc.mt.gov/divisions/cardd/
resource-development/renewableresource-grant-program
a. & b. Projects must be included on
the Project Priority List and Intended
Use Plan; must demonstrate ability
to repay loan. Must meet Federal
Davis Bacon Wage and American
Iron and Steel requirements.
Minority Business Enterprise
requirements MAY be required
b. Organizational capacity is
adequate to maintain compliance
with the Federal Safe Drinking
Water Act.
www.deq.mt.gov

a. At least 51% of the beneficiaries
of a project must be low or
moderate income.
b. Planning such as PER, CIP &
community development planning.
See website for eligibility options.
http://comdev.mt.gov

www.investmentmt.com

DNRC – RRGL Program
1539 11th Avenue,
PO BOX 201601
Helena, MT 59620
Lindsay Volpe (406) 444-9766
lmvolpe@mt.gov

DEQ – State Revolving Fund
1520 E 6th Avenue
PO BOX 200901
Helena, MT 59620
a. Mike Abrahamson
(WPCSRF)(406) 444-6886
mabrahamson@mt.gov
b. Mark Smith
(DWSRF) (406) 444-5325
marks@mt.gov

Community Development
Division Staff
301 S Park Avenue,
PO BOX 200523
Helena, MT 59620
(406) 841-2770
doccdd@mt.gov

MT DOC Board of Investments
PO BOX 200126
Helena, MT 59620
Pam Nelson (406) 444-0257
Pamela.nelson@mt.gov
Louise Welsh, (406) 444-0891
lwelsh@mt.gov

FINANCIAL ASSISTANCE PROGRAMS FOR WATER, WASTEWATER AND SOLID WASTE PROJECTS IN MONTANA
Program Name

Montana Department of Commerce
Treasure State Endowment Program (TSEP)
a. Construction Grants
b. Infrastructure Planning Grants
c. Emergency Grants

Eligible Applicants

Incorporated cities and towns,
counties, water, sewer and
solid waste districts, and
federally recognized tribal
governments.

Eligible Projects

Drinking water systems,
wastewater treatment,
sanitary or storm sewers,
solid waste systems, and
bridges.

Local Match
Required
a. Yes, typically
50%, which can
include other
grants
b. Yes, 50%
c. Local
participation
required.

Planning
Costs
Covered?

a. Yes, for costs
associated with
engineer and
grant
administration.

Amount of Funds
Available Per
Project

a. Up to$750,000
b. Up to $15,000
c. Typically, no more
than $10,000
determined on a case by
case basis.

Loan Repayment
Period

Not Applicable

Ranking Criteria

Funding Cycle
(Deadline)

Special Requirements and
Additional Information

Health and Safety,
financial need,
technical design,
planning and
management, other
funding for the
project, economic
development, and
community support.

a. Spring of even
numbered years.
b & c. Applications
accepted in spring
in odd numbered
years until
appropriation is
gone.
c. Apply anytime

a. Funding approved by the
Legislature.
b. Funding approved by Commerce.
Infrastructure planning grants (PER
or CIP).
c. Funding approved by Commerce.
Projects intended to respond to
emergency situation.
http://comdev.mt.gov

Community Development
Division
301 S. Park Avenue
PO BOX 200523
Helena, MT 59620
(406) 841-2770
doccdd@mt.gov

6 ranking criteria
with emphasis on
economic distress
and the job/cost
ratio.

Applications
accepted at any
time.

Project tied to economic
development, job creation, or
retention. Must comply with federal
regulations
www.eda.gov

Kirk Keysor
PO BOX 10032
Bozeman, MT 59719
406-599-9795
kkeysor@eda.gov

None

No specific
deadline. Grant
awards are tied to
the federal
appropriation
process.

Funds typically must be spent in the
same fiscal year that the money is
received, but with approval can be
carried over into the next year.
See website for application info:
http://www.usace.army.mil/Mission
s/Civil-Works/ProjectPlanning/WRRDA-7001-Proposals

USACE, Omaha District
215 N 17th St
Omaha, NE 98102
(888) 835-5971 or
(402) 995-2229
hqplanning@usace.army.mil

USACE discretion
within available
funds.

No specific
deadline, but
federal share is tied
to the federal
appropriation
process.

Program Contact

ADDITIONAL FEDERAL FUNDING PROGRAMS

U.S. Economic Development Administration (EDA)
Public Works
Grants (Federal)

U.S. Army Corps of Engineers (USACE)
Section 595 of the Water Resources Reform &
Development Act (WRRDA) grants.

U.S. Army Corps of Engineers (USACE)
Technical Assistance Programs
a. Planning Assistance to States & Tribes (Sec. 22,
WRDA 74)
b. Flood Plain Management Services Program
(FPMS) (Sec. 206, Flood Control Act (FCA) of 1960)

Municipalities, Counties,
Indian Tribes, nonprofits

Water and Wastewater
Systems

Public entities (Includes Indian
Tribes)

Wastewater treatment and
related facilities, water
supply and related
facilities, environmental
restoration and surface
water resource protection
and development.

States, local governments,
federally-recognized Indian
Tribes, non-federal entities
(w/local government support)

Broad range of water
resource issues. These
programs are planning
level only and do not lead
to construction.

Yes

Yes, under the
Technical
Assistance
Program

Generally, not to exceed
$1,000,000, but may be
waived in special
circumstances.

75%
federal/25%
local cost share.

Planning costs
can count
towards local
share when
incurred prior to
project.

No specific amount per
project, but typically no
more than $1,500,000.
Funding for this program
varies year to year.

a. 50% federal;
50% nonfederal
b. 100% federal

These studies are
inherently
planning level
studies only.
Refer to
information on
the local match
required.

Federal limit:
a. $2 million for each
state or Tribe per year
b. $1 million per state
per year

Not Applicable

Not Applicable

Not Applicable

Interested sponsors should submit a
letter of request. More information
can be found at
www.nwo.usace.army.mil/Missions/
CivilWorks/Planning.aspx

Planning Branch
USACE, Omaha District
1616 Capitol Avenue
Omaha, NE 68102
(402) 995-2701
(402) 995-2680
hqplanning@usace.army.mil

ADDITIONAL STATE FUNDING PROGRAMS

Montana Department of Natural Resources and
Conservation Reclamation & Development Grants
a. RDG Project Grants
b. RDG Planning Grants

Governmental Agencies
(Includes Indian Tribes)

Reclamation of land, water
or public infrastructure
affected by mining or
hazardous waste sites

Department of Commerce (DOC)
Montana Coal Board Grant Program

Counties & Municipalities,
Local Governmental Units,
State Agencies, Special
Districts, Water/Sewer
Districts, federally recognized
Indian Tribes

a. Water, wastewater, solid
waste systems, roads,
bridges, road equipment,
planning, other types of
projects that are impacted
by coal development.

No

Financial need
and local effort
are
considerations.

a. Some
b. Yes

Yes, for costs
associated with
engineer and
grant
administration.

a. up to $500,000
b. up to $50,000

a. No limit

Not Applicable

a. Not Applicable

a. & b: Reclamation
results in natural
resource benefits;
need and urgency;
appropriate technical
design; project
management; and
financial feasibility.

Planning, need,
severity of impact,
availability of funds,
and degree of local
effort.

a. Applications due
May 15 of even
numbered years.
b. As funds are
available.

a. Continuous cycle,
applications due 45
days prior to
quarterly meetings.

a. Primary purpose is to reclaim land
damaged by resource extraction.
Also, funds projects that meet a
crucial state needs.
b. Funds available for site
investigations and project planning
http://dnrc.mt.gov/divisions/cardd/
resource-development/reclamationand-development-grants-program

Areas experiencing impacts from
coal development or decline.
Funding approved by Coal Board.
http://comdev.mt.gov

Heidi Anderson Folnagy
1539 11th Avenue
PO BOX 201601
Helena, MT 59620
(406) 444-6687
astanley@mt.gov

Community Development
Division Staff
301 S Park Avenue,
PO Box 200523
Helena, MT 59620
(406) 841-2770
doccdd@mt.gov

FINANCIAL ASSISTANCE PROGRAMS FOR WATER, WASTEWATER AND SOLID WASTE PROJECTS IN MONTANA
Program Name

U.S. Indian Health Service (HIS)
Sanitation Facilities Construction Program
Grants (Federal)

Eligible Applicants

Federally-recognized Indian
Tribes

Eligible Projects

Water and sewer facilities
for new non-HUD funded
housing; Funding to correct
sanitation deficiencies.

Local Match
Required

No, but points
are added for
contributions to
project.

Planning
Costs
Covered?

Planning is
provided by IHS
engineers.

Amount of Funds
Available Per
Project

$15,000 to $40,000 limit
per home, depending on
situation.

Loan Repayment
Period

Not Applicable

Ranking Criteria

Deficiency level,
O&M capability,
Tribal Priority,
Capital Cost, Health
Impact, Previous
Service from Federal
Agencies, and other
considerations.

Funding Cycle
(Deadline)

May 1 of each year

Special Requirements and
Additional Information

See Ranking Criteria on website
www.ihs.gov

Program Contact
Jim White, Captain
U.S. Public Health Service
Director Sanitation Facilities
Construction
Billings Indian Health Service
Box 36600, Billings, MT 59107
jim.white@ihs.gov
(406) 247-7096

PROGRAMS SPECIFICALLY FOR FUNDING TRIBAL PROJECTS

U.S. Environmental Protection Agency (EPA)
a. Clean Water Act (CWA)
b. Safe Drinking Water Act (SDWA) Indian Set Aside
Grants (Federal)

Federally-recognized Indian
Tribes

Water and sewer facilities
for Indian homes served by
community facilities or that
could be consolidated into
community facilities. Fund
planning, design and
construction for water &
wastewater facilities that
serve Indian Tribes.

No

No limit, but typically
less than $750,000

Yes

Not Applicable

a. IHS Sanitation
Deficiency System is
used.
b. Improvements in:
public health, public
safety, ability to
comply,
environment,
adequacy, efficiency,
and utility capacity.

Usually the end of
March each year.

Tribes may choose a direct grant
from EPA or enter into an
agreement with EPA and IHS to
transfer funds to IHS, who then
administers the project.
www.epa.gov

Bruce Cooper
U.S. EPA Region 8
Tribal Solid Waste Coordinator
1595 Wynkoop St.
Denver, CO 80202
(303) 312-6135
Cooper.bryce@epa.gov

TECHNICAL ASSISTANCE PROVIDERS

Midwest Assistance Program (MAP)
Provides free technical assistance for water,
wastewater and solid waste needs

Montana Rural Water Systems
Water & Waste Water Technical Assistance and
Training, Source Water Protection - USDA
EPA Water Training, Septic, and Wastewater
Program

Rural and Tribal Environmental Solutions (RATES)
Provides training and technical assistance for water
and wastewater projects and community capacity
development.

Montana rural communities
and tribal nations

N/A

All Public Water Supply
Systems

N/A

Rural and tribal governments

Assistance for small water
systems (less than 10,000
people).

N/A

N/A

None

N/A

N/A

N/A

Updated annually by the Water, Wastewater, and Solid Waste Action Coordinating Team http://dnrc.mt.gov/divisions/cardd/wasact

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

http://www.map-inc.org/

Circuit Riders serve populations less
than 10,000, all other programs
serve all public water supplies
http://www.mrws.org/

Funding throughout the state is
provided by a grant from the SRF
program. All assistance to the
system is free of charge.

Erinn Zindt
Regional Field Manager
PO Box 621
Bozeman, MT 59771
(406) 580-4812
ezindt@map-inc.org

Donna Wadsworth &
John Camden
925 7th Avenue So.
Great Falls, MT 59405
406-454-1151
mrws@bresnan.net

Sarah Robbin, RATES
1900 5th St. NW
Great Falls, MT 59404
719-433-6137
Ratesinc.net
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County water and sewer districts are formed for several reasons and by several
types of entities.
•

Homeowners associations often form districts so they can apply for state and federal
grants and low interest loan funds.

•

New developments often form districts so they have more authority to collect on
delinquent accounts, control use of water within the development, and to be able to
run the water/sewer system as a business.

•

Developers may form a district at the request of the County Commission prior to
approval of the development, or they may form a district with the thought that when
the development is over 50% built, they may sell the system to the district, rather than
form a homeowners association (HOA). The district may be eligible for low-interest
loans to purchase the system.

1. Pros and Cons to Forming a District
PROS:
 One of the pros is the ability of county water and sewer districts to apply for grants and
low interest loans. A district may apply for Treasure State Endowment Grants (TSEP),
Rural Development (RD) grants and loans, Board of Investments Intercap low interest
loans, Department of Natural Resources (DNRC) Renewable Resource Grants and Loans
(RRGL), and low interest loans from the State Revolving Fund Loan Programs (SRF).
o A district cannot apply for Community Development Block Grant (CDBG) funds
on its own. That application must be submitted on behalf of the district by the
county commissioners in which the district is located.
 Another pro to forming a district is the ability to collect past due accounts with the law
provided to districts. Some homeowners associations find that collections based on
covenants are difficult to perform and to enforce.
 A pro that is considered important is the ability of a district to install meters to measure
water use, and charge accordingly. Also, official notice of shut-offs are legally binding,
where a past due card on a door knob is not.
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CONS:
 One of the “cons” that is most often mentioned is the amount of time, paperwork,
assistance, and understanding it takes to form a district. For example, a homeowners
association that forms a district must now act by resolution or ordinance. All meetings
must be posted with an agenda prior to the meeting. If three members of the board get
together to talk policy for the district, that is illegal unless a meeting notice and agenda
are posted at least three days prior to the meeting. The board usually meets once a
month rather than once a year (HOA). The resolutions required for almost every motion
mean either a lot of effort on the part of a board member, or the hiring of a secretary to
take minutes and keep the books. All of this can be done, and it should be considered
carefully prior to the formation of a district.
 Another “con” is that most board members are busy folks with a job, a family, etc.
Being a board member of a district requires time, devotion, commitment and a
willingness to become very involved with the district’s business. It is often like trying to
run a business in your “spare time”, after work.

2. Time Line
Forming a district is set out in Attachment A. This time line is for when everything goes
right, when everyone’s schedule coincides, and usually it takes more time than set out
here. This time line would be successful if this were a perfect world!

3. What to do First {Parts 22 & 23 of Chapter 13, Title 7, M.C.A.7-13-2203(2).}
Taking the time line, section by section, may help you in the processes required,
especially those preceding Day 1.
When the decision is made to form a district whether it is to purchase a system, to build
a system, or to seek funds for improving a system, several things need to happen.
a. Public Meetings Public involvement is very important and usually several
public meetings are held to provide information, to get public input, and based
on the results of those meetings, a decision may be made: “Let’s form a
district!”
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b. District Boundaries {M.C.A. 7-13-2204(1) & (3).}
Who will be in and who will be out? The boundaries will have been discussed at
the public meetings, and some property owners may ask not to be included in
the district. If they can be accommodated, and if they may not benefit from the
service, the district boundaries may be drawn without those properties included.
The preference in setting boundaries is to work with a local title company for the
legal description of the boundaries. Sometimes groups will hire an attorney for
this task. If a new district is being formed, cash flow availability enters into this
decision. (Attachment B)
Once the decision is made to move forward with the district, the boundaries are
written, a name for the district is set (M.C.A. 7-13-2208) and then the election
process begins.

4. The Petition Process
Petitions for formation of a district are circulated to property owners for signatures. It is
now possible to elect the initial board at the same election (Attachments C & D).
Examples of both types of petitions are provided:
a. Formation of the District and
b. Appointment of Initial Board of Directors. It is also possible to hold a debt
election at this same election. Contact Bond Counsel regarding this provision.
(M.C.A. 7-13-2204)
Day 1: M.C.A. 7-13-2204(1) Once the petitions are signed by at least 10% of the
registered voters who own land or reside in the proposed district, the petitions are then
presented to the county commissions at one of their regular meetings. The
commissioners will then adopt a resolution acknowledging receipt of petitions, verifying
that the appearance of adequate signatures are on the petition, and ordering
publication of petition. (The commissioners will set the date for the public hearing on
the formation of the district at this same meeting). M.C.A. 7-13-2205(1)
If a new development wants to form a district they may do so by obtaining 100% of
signatures of land owners in the district. No election is required. The commissioners
will also appoint board members at the time of acceptance of the petition. M.C.A. 7-132208 (3)
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5. Involvement of County Commissioners
It is recommended that you be in touch with the county commissioners or their staff
prior to presentation of petitions. This will allow them to be knowledgeable prior to the
meeting, allow the item to be added to their agenda, resolutions written, etc. An
example of minutes from a commission meeting shows the process for the
commissioners to take action on the petition. (Attachment E)
Day 7: The county commission is responsible for the first and second publication of the
petition and notice of hearing in newspapers of general circulation in the county no
more than 21 days prior to hearing. M.C.A. 7-1-2121(5)
Day 18: The county commissioners will hold the public hearing on the petition to form a
district. M.C.A. 7-13-2206, M.C.A. 7-13-2208
The commissioners may adopt a resolution determining compliance of petition.
The commission may adjourn the public hearing for up to four (4) weeks. If this is done,
an additional four (4) weeks should be added to this time line.
The commissioners will publish notice of election on creating a district, incurring debt (if
part of this petition request), and electing directors.
The election can be no more than 90 days from the date of the public hearing, and can
be no less than 75 days from the date of public hearing. (Example: Public Hearing date
10-01-11, Election must be held between December 15 (75 days from date of hearing)
and December 30 (90 days from date of public hearing).
All of these notices, meetings, election and the posting of the information are the
responsibility of the county commission. At this point of the process, there is no district,
and individuals cannot accept petitions or set elections, etc.

6. Election M.C.A. 7-13-2208(2)
In most counties mailing ballots is preferred because they are less expensive than
setting up a regular walk-in election. Be sure to check with your election administrator
prior to setting up the election. Also, request a list of all registered voters in the
proposed district in order to ascertain the number of “yes” votes required to form the
district.
7

Who can vote in an election to form a district and elect the board of directors?
“Registered voters who own land or reside in the proposed district.” (M.C.A. 7-13-2212)
Day 94: Election Day: If at least 40% of all registered voters residing within the
proposed district have voted and if the majority of votes cast at the election shall be in
favor of organizing such a district.
Day 97: The order creating the district upon sufficient favorable vote (see Day 94
Election) is to be signed by the board of county commissioners. M.C.A. 7-13-2214 (1)
The clerk and recorder files the commissioner’s order creating the district with the
secretary of state and records with the recorders office an order stating the district was
created.

7. Secretary of State’s Certification
Day 107: The secretary of state issues a Certificate of Incorporation of the district and
provides it to the clerk and recorder in the county of adoption. (Attachment F) M.C.A.713-2215
Do not be confused by the word “Incorporation” in the Secretary of State's Certificate.
Districts are NOT corporations, but they are an incorporated entity of local government.
This is sometimes confusing, not only to board members, but to tax divisions, funders
and others. Districts are tax exempt; they do not pay property taxes, real estate taxes,
equipment taxes-no taxes at all. If you already have a system owned by an HOA or
water users group, etc. you may now be paying property taxes and others taxes. It may
take a personal visit to the Department of Revenue in your county if you have questions.
Be sure to take the Certificate of Incorporation with you to the Revenue office.
As you will note, this is not a “quick” process and expectations of completion in less
than 4-6 months may not be realistic.
Resources are available for assistance and guidance during the district formation
process. The Midwest Assistance Program offers a toll-free number to assist you in
finding the nearest MAP Technical Assistance Provider (TAP) to help you, 1-800-8222981, or you may check out their web site: www.map-inc.org.
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8. FIRST MEETING
Terms, election of officers, bonding, establish banking procedure, mailing address,
regular meeting dates, bylaws, responsibilities/duties, and compensation. (M.C.A. 713-2217, M.C.A. 7-13-2271, M.C.A. 7-13-2231 through 7-13-2241) (Attachment G)
All meetings of the board of directors, whether regular or special, must be open to the
public. Notice of the meeting must be given and sessions must be held in compliance
with the Montana Open Meeting law and others. (Parts 1 and 2 or Chapter 3, Title 2,
M.C.A. 2-3-1 & 2)
Each of the members of the board of directors shall receive a monthly salary that may
not exceed the following amounts:
 $60 per month in districts with a population of less than 500 persons;
 $80 per month in districts with a population of 501 to 5000 persons;
 $100 per month in districts with a population of 5,001+ persons.
(M.C.A. 7-13-2273)
(Several districts do pay this monthly salary in recognition of the hard work put in by the
board members. Even though the code indicates that board member SHALL be paid,
many district boards choose not to be compensated for their efforts.)
The initial meeting of the board of directors is to be held on the sixth Monday after the
formation/board of directors’ election. It shall choose one of its members as president
and shall thereupon provide for the time and place of holding its meetings and the
manner in which its special meetings may be called. The board shall establish rules for
its proceedings (bylaws). (M.C.A. 7-13-2271, M.C.A. 7-13-2232)
At this initial meeting a drawing for terms of office is held. Three 2-year terms and two
4-year terms are drawn. The three members who draw 2-year terms will be “up for
election” in November of the next odd-numbered year following the formation of the
district. Every term thereafter shall be for a period of 4 years. (M.A.C. 7-13-2234)
Once the names and terms have been recorded in the minutes and in the permanent
files of the district, be sure to notify the county clerk and recorder/election
administrator of the names and terms. Their office will be a big help to the district for
future elections, so be sure to keep the election administrator in the loop.
A post office box is usually set up as a mailing address. Few districts have actual offices,
so if officers change or members move, the PO Box mailing address won’t usually
change. Be sure to include the box rent in your budget.
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When adopting a resolution to adopt a banking institution for the district finances,
keep in mind that this decision should be based on location, and accessibility, not
necessarily the board president’s personal bank. When you open a checking/savings
account you will need to present a copy of the resolution (more on
Resolutions/Ordinances in “ABC’s of Management”-Guide Book # 2) naming the bank as
the official repository for the district. At least two (2) signatures should be required on
all checks with three (3) signatures on file with the financial institution to accommodate
an officer being out-of-town, etc.
Once all three officers, president, vice president, and secretary/treasurer, have been
elected, they should become well aware of their responsibilities and duties. These
duties and responsibilities should be a part of the bylaws. They include:
President: The president shall sign all contracts on behalf of the district and perform
such other duties as imposed by the board of directors. (M.C.A. 7-13-2272)
Vice President: The vice president shall fulfill the duties of the president in his/her
absence.
Secretary/Treasurer: The secretary/treasurer shall oversee the minutes of all district
board meetings/proceedings and shall have custody of all district books and papers with
the exception of those kept by the district clerk upon board designation. The
secretary/treasurer shall be responsible for all financial records of the district. (Sec.
/treas. oversee the administrative auditor (treasurer)).
The board of directors shall, at its first meeting or soon thereafter appoint by a majority
vote a general manager, a secretary, and an auditor (treasurer). No director shall serve
as any of these three administration positions. These administration positions are paid,
and in most districts the general manager and the system operator are one and the
same. The secretary would fill the role of keeping minutes, resolutions, ordinances, etc.
in the permanent records of the district. (This position is NOT the same as the secretary
of the board, who IS a board member.) The auditor (treasurer) would be responsible for
keeping the financial records of the district, sending out payment notices, accepting
payments, depositing and preparing financial records for the board of directors. (This
position is NOT the same as the secretary/treasurer of the board, who IS a board
member). M.C.A. 7-13-2277
A quorum of a five member board is three board members. If only three members are
present, any votes must be recorded as 3-0 in favor or against the subject. In other
words, 2-1, 2-0 votes are invalid, unless there is a three member board. A majority of
the total board members must be recorded for or against an issue, not a majority of the
board members present.
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A vote requiring a 2/3 majority would need 4 votes cast in favor to approve, or 4 votes
cast in opposition to defeat the motion.

9. Purchasing/Accepting System and Rights of Way
Purchasing and accepting water and/or sewer systems are relatively new issues for
districts in Montana.
Purchase of a system could happen when a developer has built a new system for his
development and does not want to run it or turn it over to a homeowners association to
own and operate. The developer would suggest that a county water and/or sewer
district be formed to purchase the system from him. There may be low-interest loans
available to the new district to purchase the system and all parts involved, including all
rights-of-way and easements put in place and properly recorded at the county clerk and
recorders office by the developer.
Sale of a system by a district is also a possibility. If the district does wish to have a
private company own, manage (to include setting rates), and maintain the system, the
district may sell their assets of the system. An estimate of the system’s worth would be
required, so all maintenance records, all improvement records, all loans, etc. should be
well documented if this is going to be a consideration.
Purchase of a system by a new district from a homeowners association is also a
possibility. The asking price may be $1.00, or an agreed upon amount and the new
district should make a request for all past records, improvements, maintenance,
easements, etc. In this case, perhaps an election would be held to form the district, to
purchase the system from the HOA, and to elect a board of directors. Think long and
hard about the election of new officers for the district. The learning curve for district
board members is the same whether they have been on the HOA board or not.
Sometimes “new blood” is just what is needed for a district. Again, just think about it.
Accepting a system from a developer, an HOA, a water association, or other entity can
be a blessing, or not. In the district board’s acceptance of a system there are several
things to keep in mind:
The district will need a complete set of “as built” plans; a complete set of operation
records, financial records, maintenance records, rights-of-way/easements (VITAL), a
complete inventory of the system and pump houses, and equipment; A complete
written list of all verbal agreements made between any of the homeowners in the
11

district by the HOA board of the developer is VERY IMPORTANT. This can be the most
important part of acceptance of a system. (Attachment H)

10. Opting Out of a District
Property in the district boundaries included when the district was formed and not
benefited in any manner by the district or its continued inclusion in the district may be
excluded. Therefore, by order of the board of directors of the district, upon the verified
petition of the owner of the land in question the land’s assessed value with
improvements must be in excess of one-half of the assessed value of all the lands, with
improvements held in private ownership in the district.
This is a bit more difficult than just having someone who owns property in the district
come to a meeting and request exclusion from the district. The person making the
request has to do the footwork on finding the assessed value of his own property and
the assessed value of all land, with improvements, in the district and then the one-half
of those values.
The board of directors may initiate the proceedings for the exclusion from the district of
any land or lands which it may not be in the best interest of the district to be included or
which may not be benefitted in any manner by their continued inclusion in the district.
The proceedings are initiated by the passing of a resolution by the board of directors.
There are public meetings required, public notification of public hearing, recording of
minutes, etc. Since this is a step-by-step process that is rarely used, a reference to
(M.C.A. 7-13-2348, M.C.A. 7-13-2343) would be helpful to the board.
Who can help? The land owner requesting opting out of the district will need to spend
some time at the courthouse with the county treasurer.

11. Adding Land to District Boundaries
Land may be added to any district organized under the provisions of M.C.A.7-13-22 and
7-13-23 any time upon petition presented in 7-13-22. The board of directors would
grant the petition by ordinance. The ordinance must be submitted for adoption or
rejection to the vote of the electors in the district at a general election, or a special
election conducted by mail ballot. Upon approval, the president and
secretary/treasurer shall verify that fact to the secretary of state and to the county clerk
and recorder of the county in which the district is located. Then a certificate that states
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the passage of the ordinance and the addition of the territory to the district will be
issued. (M.C.A. 7-13-2341)
Or, if the board of directors determines that a district has a water or sewer facility with
a capacity greater than required to meet the needs of the current district, it may by
ordinance, upon petition of contiguous property owners and with the written consent of
all property owners to whom the service is to be extended, expand the district to
include land, to the extent of excess capacity, without holding an election.
However, if the board determines that an election should be held, or if 40% or more of
the members of the district petition for an election, compliance with election
requirement is required. (M.C.A. 7-13-2343, 2347, & 2348) (Attachment I)

12. Closing of a District {(M.C.A. 7-13-2351) (Attachment J)}
The dissolution of a district begins with a petition presented to the board of directors
requesting the dissolution signed by more than 50% of the freeholders in the district.
The board of directors shall set a date for a public hearing on the dissolution of the
district. This date shall not be earlier than 45 days or later than 60 days after the date
on which the board schedules the date of hearing.
The notice of the public hearing on the dissolution must be published as provided in
M.C.A. 7-1-2121. This refers to the posting of the hearing notice, the publishing of the
hearing notice, and the mailing of such a notice.
The published notice must include notice to creditors of the district to present claims
owed by the district, to the board of directors prior to the date set for the dissolution
hearing.
At the dissolution hearing, the board of directors shall hear testimony of all persons
interested in whether the district should be dissolved and shall determine whether
there are any outstanding debts of the district.
After the hearing, if the board determines that dissolution of the district is in the best
interest of the public and that there are no outstanding debts of the district, it may
resolve to recommend that the district be dissolved. A copy of the resolution must be
sent to the county commissioners of the county in which the district is located.
The district is dissolved after the approval of the dissolution by the boards of county
commissioners of the counties in which the district is located. This approval by the
county commissioners must be filed with the clerk and recorder of the county or
counties in which the district is located, who shall then forward a copy to be filed with
the secretary of state.
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All assets of the district after dissolution shall be distributed according to a specific plan
adopted by the board of directors after a public hearing and set forth in the resolution
recommending that the district be dissolved.
Some reasons for dissolution of district:
 No system has been successfully constructed in several years
 District has been accepted into adjacent city boundaries
 Residents of area believe a bigger, better district will evolve from dissolution of
present boundaries, and formation of a new district

Disclaimer: We hope this guide book is helpful to you. It is not intended to be a legal document, and we
encourage you, as a Board to submit all legal questions to an attorney of your choice.
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17

ATTACHMENT C
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ATTACHMENT E
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ATTACHMENT F
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ATTACHMENT G
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ATTACHMENT H
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ATTACHMENT I
Process and petition to add land to District Boundaries
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ATTACHMENT J
Sample process, asset disbursement plan and
Petition to dissolve District
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APPENDIX 2-1
WATER RIGHTS OVERVIEW AND
CANYON AREA INVENTORY

MEMORANDUM
DATE:

November 25, 2019

TO:

Mace Mangold, PE, WGM Group

FROM:

Russ Radliff, WGM Group - Water Resource Specialist

RE:

CANYON AREA WATER RIGHTS OVERVIEW

INTRODUCTION
The water right information in this memo is intended to assist with future planning
and the development of the Big Sky Canyon Area. Before specific water right
information is addressed, it may be helpful to start with a brief summary of water
rights in the State of Montana in general and the Gallatin River basin in particular.
Montana water rights are guided by the prior appropriation doctrine, which dictates
‘first in time is first in right’. Quite simply, the first person to use water from a source
establishes the first right, the second water user establishes the next right to
remaining water, and so on. Thus, a ranking system based on priority date is created
for water use on any given source.
In 1973, the Montana Legislature passed the Montana Water Use Act. One of the
provisions of this act was that anyone who claimed to have a water right where the
use of that right began prior to June 30, 1973 was required to file a Statement of
Claim with the DNRC describing their water use.
Any water use that began after June 30, 1973 is required to go through the DNRC’s
permitting process. The exception to this rule is the development of small
groundwater sources. For such small developments, the water user puts the water
to use first then files for the water right afterwards. These small groundwater
developments cannot exceed a 35 gpm flow rate and an annual volume of 10 acrefeet.
The Gallatin River Basin (41H) is now closed to any new appropriations of surface
water and to new groundwater appropriations which exceed 35 gallons per minute
(gpm) and/or 10 acre feet (AF) per year. This means that in order to get a new
water right for surface water or large groundwater developments, a user must retire
an equivalent amount of an existing water right to offset the new water use.
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CANYON AREA WATER RIGHTS
The forthcoming Feasibility Study (FS) will include a current inventory of Canyon
Area water rights. Based on a 2014 water right inventory, the table below provides a
preliminary summary of water rights in the Canyon Area.
CANYON AREA WATER RIGHT TABLE
USES

TOTAL
VOLUME
(AF)

PRE-1973
WATER RIGHT
VOLUMES
(AF)

POST-1973
WATER RIGHT
PERMIT
VOLUMES (AF)

COMMERCIAL
DOMESTIC
MULTIPLE DOMESTIC
LAWN & GARDEN

113.5
103.6
59.9
111.6

9.7
14.5
0
0

10.2
0.35
46.4
45.4

EXEMPT
WATER
RIGHT
VOLUMES
(AF)
93.59
88.79
13.5
66.23

PERCENTAGE
OF EXEMPT
WATER RIGHTS
82.5%
85.7%
22.5%
59.3%

The majority of water use in this area is for Commercial, Domestic, Multiple Domestic,
and Lawn & Garden uses. The water source for most of these water rights are from
small groundwater developments (wells) that are exempt from the water right
permitting process. These types of water rights are also known as exempt water
rights.
The majority of the volume associated with Post-1973 Water Right Permits are for
Multiple Domestic and Lawn & Garden use in the Ramshorn View Estates
Homeowners Association.

TRADITIONAL OPTIONS FOR NEW WATER RIGHTS
Since the Gallatin River Basin is closed to new appropriations, the options for
obtaining new water rights are to either change existing water rights to offset new
water use (mitigation) or to obtain exempt water rights. A more thorough analysis
would be required to determine the amount of water that could be developed
through mitigation, but based on our review of the water rights in the 2014 inventory
it is unlikely that many of these would present a dependable source of mitigation
water. It is more likely that future development will rely upon obtaining exempt water
rights for new water uses. In the event that large scale collection and treatment is
facilitated, there is also the potential that treated effluent can be used as mitigation
to facilitate increased development.
In general, exempt water rights can be acquired for new subdivisions if the combined
appropriation of water does not exceed 10 af and each well does not pump more
than 35 gallons per minute. If annual water use will not exceed these limits, then
exempt water rights can be obtained through filing a Notice of Completion of
Groundwater Development with the Montana Department of Natural Resources and
Conservation (DNRC).
The development of more than one combined appropriation on one parcel can be
achieved if the wells can be sited 1320 feet apart on parcels >20 acres with a plat
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date before 10/17/2014. If there are parcels like this in the Canyon Area that are
properly situated, then obtaining more than 10 af per subdivision is possible.
The annual water use associated with a combined appropriation can be estimated
using the DNRC’s 100 gallon per day per bedroom volume guideline for Domestic use
and the approximate 1 af/acre volume guideline for Lawn & Garden use in this area.
For example, a 4-bedroom house with 0.5 acre of lawn and garden would use
roughly 1 af per house. Therefore, ten 4-bedroom houses with 0.5 acre lawns could
be built and the combined appropriation for the subdivision would be close to 10 af.
Using the same exempt water right guidelines, exempt water rights could be used to
facilitate a condominium development with 20-40 two bedroom units or a
commercial hotel property with 50-80 rooms. To achieve the upper end of the
presented ranges, the Lawn & Garden water use must be minimized.

ALTERNATIVE OPTIONS FOR OBTAINING NEW WATER RIGHTS
The Canyon Area is situated in a location that may provide potential options for
obtaining water to supply future development. The following bullet points address
this concepts:


NEW DISTRICT FORMATION
The formation of a water district will not make it easier to obtain water rights
to facilitate growth. Mitigation water would still be necessary to offset new
water use. Our preliminary review of the water rights in the Canyon area did
not reveal any obvious candidates suitable (year round period of use, large
volume) to change to mitigation. If a water right was found upstream that
could be used to mitigate, then this may be an option. More research would be
necessary if this option is to be pursued.
However, district formation has the potential to facilitate large scale collection
and treatment, creating the potential for mitigation by means of using treated
effluent to offset existing consumptive uses or to recharge the aquifer.
Mitigation potential will be further evaluated in the FS.



EXISTING DISTRICT EXPANSION
Expansion of the Big Sky County Water and Sewer District (BSCWSD) has the
potential to offer water to support development in the Canyon Area. To
accomplish this, BSCWSD would have to change its water rights (in full or in
part) to include the Canyon Area in its ‘place of use’. Unfortunately, the DNRC
water right change process can involve some risk in the form of reductions to
the water rights subject to change. If the risk of changing BSCWSD water
rights is too great, then it may not be an option to expand the ‘place of use’ to
include the Canyon Area. A review of BSCWSD water rights to determine the
level of risk should occur prior to initiating a ‘place of use’ change with the
DNRC.



USING TREATED EFFLUENT WATER TO OFFSET NEW WATER USE
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District formation has the potential to facilitate large scale collection and
treatment, creating the potential for mitigation by means of using treated
effluent to offset existing consumptive uses or to recharge the aquifer.
Mitigation potential will be further evaluated in the FS.
BSCWSD effluent is expected to have greater potential for large scale water
right mitigation. Treated effluent is currently applied to golf courses, resulting
in a notable total ‘consumptive use’ volume. If the treated effluent could be reintroduced into the ground, then it could be used offset water use associated
with new groundwater wells. The quantity and likelihood of mitigation credit is
unknown at this time.

SUMMARY
From a cursory review of the Canyon Area water rights, there does not appear to be
readily available water rights that can be used to facilitate large scale development
and high density in the Canyon Area. Most of the existing water rights are exempt
water rights for commercial, domestic and lawn & garden uses. Since the Gallatin
River Basin (41H) is closed to new appropriations of water, new developments will
likely rely on small scale ‘exempt well’ water rights for water supply. There are some
unconventional options that may provide additional water rights for new
developments. Specifically, water right mitigation by means of effluent disposal to
the aquifer and expanded ‘place of use’ for existing BSCWSD water rights.
The forthcoming FS will include an updated inventory of Canyon Area water rights
along with further evaluation of alternatives available to facilitate increased
development in the Canyon Area.
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APPENDIX 2-2
NUTRIENT LOAD ANALYSIS TABLES

Existing Load Summary
Service Area

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
Colum Totals

Total Permit
Flow
GPD
1200
5376
0
11690
0
0
7300
17700
28000
5950
2975
2750
6935
4600
7150
3450
0
9942
115018

Small System Large System
Design Flow Design Flow
GPD
1200
1520
0
3796
0
0
0
400
0
5950
2975
2050
0
4600
7150
1050
0
6075
36766

GPD
0
3856
0
7894
0
0
7300
17300
28000
0
0
700
6935
0
0
2400
0
3867
78252

Total Design Total Number
Flow PE
of Systems
PE
12
54
0
117
0
0
73
177
280
60
30
28
69
46
72
35
0
99
1150

4
8
0
15
0
0
1
3
1
17
8
7
2
14
21
4
0
20
125

Small System Large System
Number of
Number of
Total
Nutrient
Nutrient
Small
Large Systems Nutrient PE
Loading PE
Loading PE
Systems
PE
PE
PE
4
0
10.0
10.0
0.0
6
2
65.1
17.5
47.6
0
0
0.0
0.0
0.0
11
4
134.7
37.2
97.5
0
0
0.0
0.0
0.0
0
0
0.0
0.0
0.0
0
1
40.0
0.0
40.0
2
1
218.6
5.0
213.6
0
1
200.0
0.0
200.0
17
0
42.5
42.5
0.0
8
0
22.5
22.5
0.0
6
1
17.5
15.0
2.5
0
2
85.6
0.0
85.6
14
0
39.3
39.3
0.0
21
0
55.0
55.0
0.0
3
1
29.1
7.5
21.6
0
0
0.0
0.0
0.0
18
2
95.2
47.5
47.7
110
15
1055
299
756

Total Annual
Load
lbs per yr
65
358
0
715
0
0
144
129
721
276
146
114
556
255
357
189
0
618
4642

Small system
Large System
Nutrient
Nutient loading
Loading
lbs per yr
lbs per yr
65
0
114
245
0
0
235
480
0
0
0
0
0
144
32
96
0
721
276
0
146
0
97
16
0
556
255
0
357
0
49
140
0
0
308
310
1934
2708

Unincorporated Build‐Out Load Summary
Service Area

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
Colum Totals

Total Permit
Flow
GPD
1200
5376
5300
23380
62000
15500
4500
23800
28100
5950
4025
26000
13870
7400
18350
7572
0
12392
264715

Small System Large System
Design Flow Design Flow
GPD
1200
1520
5300
6246
0
0
0
400
0
5950
4025
4850
0
7400
18350
5172
0
8525
68938

GPD
0
3856
0
17134
62000
15500
4500
23400
28100
0
0
21150
13870
0
0
2400
0
3867
195777

Total Design Total Number Number of Number of Large Total Nutrient
Flow PE
of Systems Small Systems
Systems
PE
PE

PE
12
54
53
234
620
155
45
238
281
60
40
260
139
74
184
76
0
124
2647

4
8
15
24
1
1
1
4
1
17
11
19
4
22
53
15
0
27
227

4
6
15
18
0
0
0
2
0
17
11
14
0
22
53
14
0
25
201

0
2
0
6
1
1
1
2
1
0
0
5
4
0
0
1
0
2
26

10.0
65.1
37.5
266.2
765.4
191.4
55.6
293.9
346.9
42.5
30.0
290.0
171.2
59.3
135.0
56.6
0.0
112.7
2929

Small system
Small System Large System
Large System
Total Annual
Nutrient
Nutrient
Nutrient
Nutient loading
Load
Loading
Loading PE
Loading PE
PE
PE
lbs per yr
lbs per yr
lbs per yr
10.0
0.0
65
65
0
17.5
47.6
358
114
245
37.5
0.0
243
243
0
54.7
211.5
1569
349
1220
0.0
765.4
578
0
578
0.0
191.4
690
0
690
0.0
55.6
200
0
200
5.0
288.9
617
32
585
0.0
346.9
1135
0
1135
42.5
0.0
276
276
0
30.0
0.0
195
195
0
35.0
255.0
1882
227
1654
0.0
171.2
1111
0
1111
59.3
0.0
385
385
0
135.0
0.0
876
876
0
35.0
21.6
367
227
140
0.0
0.0
0
0
0
65.0
47.7
732
422
310
527
2403
11279
3411
7869

APPENDIX 4-1
TREATMENT COST ESTIMATES

CANYON AREA WRRF
ENGINEER’S OPINION OF TOTAL PROBABLE
PROJECT COST

CANYON AREA WATER RESOURCE AND RECOVERY FACILITY
PRELIMINARY OPINION OF TOTAL PROBABLE PROJECT COST

DRAFT

February 27, 2020

Canyon Area WRRF
ITEM DESCRIPTION

A.

QUANTITY

UNIT

10%

1
1

LS
LS

$200,000
$40,000

$200,000
$40,000

1
1
1
1
1
1

LS
LS
LS
LS
LS
LS

$150,000
$120,000
$150,000
$1,235,000
$150,000
$200,000

$150,000
$120,000
$150,000
$1,235,000
$150,000
$200,000

1
1
1

LS
LS
LS

$1,000,000
$300,000
$300,000

$1,000,000
$300,000
$300,000

97
186
34
24
6,000
1
1
1
1
1

CY
CY
CY
CY
SF
LS
LS
LS
LS
LS

$1,400
$1,800
$1,800
$1,800
$300
$500,000
~ 50% of Equip
$
300,000
$
200,000
$
100,000

$136,059
$334,800
$61,000
$43,960
$1,800,000
$500,000
$1,000,000
$300,000
$200,000
$100,000
$8,320,819
$915,290
$10,068,191

10%

Contingency (30%)
Conceptual Level Contingency (30%)
Construction Cost with Contingency

D

$832,082

Facilities / Treatment Processes
Site Improvements (Access, Fencing, Landscaping, Security)
Grading, Excavation and Backfill
Headworks
Odor Control
Screening
Grit Removal
Membrane Bioreactor Equipment Supply (MBR)
Chemical Storage and Feed Systems
Ultraviolet Disinfection (Inline UV)
Solids Handling
Aerobic Digestion Process (Two Tanks, Coarse Bubble Aeration)
Dewatering Equipment, Pug Mill for Sludge/Compost Mix
2-Vessel Composting System
Foundation and Wall Concrete
Base Slab - MBR Area
Wall - MBR Area
Base Slab - MOS
Wall - MOS
Building (CMU Block, Steel Roof)
Mechanical Systems (Plumbing and HVAC)
Electrical
Instrumentation, Control and SCADA
Process and Yard Piping Allowance
Architectural Allowance
Facility Construction
Contractor Overhead and Profit
Subtotal Construction Cost

C.

SUBTOTAL

Mobilization
Insurance, Bonds, Mobilization, Travel, Subsistence, Etc.

B.

UNIT
COST

30%

$3,020,457
$13,088,649

18%

$2,355,957
$40,000
$130,886
$2,526,843

Non-Construction Costs
Design & CM
Geotechnical
Environmental/Permitting
Subtotal of Non-Construction Costs

Total Probable Project Costs

1
1
1

LS
LS
LS

1%

$15,615,492

BIG SKY WRRF
ENGINEER’S OPINION OF TOTAL PROBABLE
PROJECT COST

BIG SKY WATER RESOURCE AND RECOVERY FACILITY
ENGINEER'S OPINION OF TOTAL PROBABLE PROJECT COST
February 27, 2020

DRAFT
Level IV AACE
Engineer's Opinion of Probable Construction Costs (EOPCC)

Description

Estimated Facility/Component Cost

Mobilization, Bonds, Insurance
Site Work

$1,732,500
$586,700

New Headworks

$3,353,300

New Biological Process Basins and Equipment

$7,257,000

Membrane Equipment and Facility

$7,055,500

Effluent Storage and Piping Modifications
SCADA System (Master PLC, Programming/Integration)
Aerobic Digestion Improvements
Subtotal Construction Costs
Contractor Overhead and Profit
Construction Cost (w/o Contingency)
Undeveloped Design Contingency
Construction Contingency
Engineering, Legal, Administration
Construction Administration
Total Project Cost

$1,046,000
$250,000
$2,107,000
$23,388,000
$2,806,600
$26,194,600
$1,169,400
$2,338,800
$2,970,300
$2,376,300
$35,050,000

Site Work (SW)
Site Work
Finish Grading
Rough Grading
Seeding
Concrete Curb
Concrete Sidewalks
Asphalt
Asphalt Granular Base
Asphalt Geotextile
Rural Road Granular Base
Rural Road Geotextile
Clearing and Grubbing
Excavation
Earth Backfill
Structural Backfill
Building Granular Base
Dewatering

Yard Piping, Valves and Fittings
18" MJ DIP
16" HDPE Pipe
4" HDPE Pipe
24" C905 PVC
4" C905 PVC 90 Degree Bend
4" C900 PVC 45 Degree Bend
Erosion Control / Landscaping / Fencing
Lump Sum Estimate

ITEM
Estimated Facility/Component Cost
Phase 2

QUANTITY

UNIT

MATERIAL UNIT COST

INSTALLATION %

O&P %

INSTALLED COST

INSTALLED:PHASE 1, OR PHASE 2

TOTAL VALUE / NOTES

4,865
0
0
0
0
2,300
2,300
2,300
0
0
1

$3
$1
$2,500
$28
$9
$65
$17
$4
$17
$4
$2,100
$3
$4
$18
$50
$100,000

0%
0%
10%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

5%
5%
7%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
0%

$13,435
$0
$0
$0
$0
$156,975
$41,055
$9,660
$0
$0
$2,205
$0
$0
$0
$0
$100,000

Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1

Finish Grading
Rough Grading
Seeding
Concrete Curb
Concrete Sidewalks
Asphalt
Asphalt Granular Base
Asphalt Geotextile
Rural Road Granular Base
Rural Road Geotextile
Clearing and Grubbing
Excavation Volume
Soil Backfill Volume
Granular Backfill Volume
Building Granular Base

1

SY
SY
AC
LF
SF
SY
SY
SY
SY
SY
AC
CY
CY
CY
CY
LS

70
220
150
40
1
2

LF
LF
LF
LF
EA
EA

$190
$58
$15
$105
$200
$195

10%
10%
10%
10%
10%
10%

7%
7%
7%
7%
7%
7%

$15,586
$15,006
$2,633
$4,891
$234
$456

Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1

1

LS

$60,000

0%

0%

$60,000

Phase 1

$0
$0

included in each building tab
included in each building tab
included in each building tab
included in each building tab

Phase 1
Phase 2
RAS to deoxygenation channel
bypass to EQ tank
WAS
new sewer line to diversion box
WAS
WAS
Phase 1
Phase 2
landscaping, fencing and erosion control

$38,805
$0

$60,000
$0

Stormwater

Phase 1
Phase 2

$0
$0

Manholes and Structures

Phase 1
Phase 2

$104,500
$0

Parshall Flume
Siphon outlet and Diversion Box

New Siphon outlet and diverison

1

LS

$35,000

10%

$38,500

Phase 1

1

LS

$60,000

10%

$66,000

Phase 1

Big Sky WRRF - New Headworks Building Cost Opinion
ITEM
Process
Equipment
Fine Screens
Coarse Screens
1 CY Dumpster
Vortex grit chamber
Grit Pumps
Dewatering Screw Conveyor and washer
Controls

QUANTITY

2 mm in-channel drum screen with washer/compactor
equipment
6 mm auger screen
New screenings dumpster.
Smith and Loveless vortex grit
Grit pumps (1 duty and 1 spare)
smith and loveless

Process Piping, Fittings, Valves
4" Flanged DIP
4" Plug Valve
4" Flow Meter
4" DIP 45 Degree Bend
4" x 4" DIP Wye
4" DIP 90 Degree Bend
4" x 4" DIP Tee
4" Check Valve

grit pump piping
grit pump
grit pump
grit pump
grit pump
grit pump
grit pump
grit pump

Gates
36" x 36" Slide Gate
48" x 48" Slide Gate

slide gates in channel
slide gates in channel

Site Work
Earthwork / Improvements
Site Repair/Restoration
Excavation
Earth Backfill
Structural Backfill
Building Granular Base
Structural
Cast in Place Concrete
CIP Structural Foundation Mat Slab
CIP Interior Walls (Varying Thickness)
CIP Exterior Walls (Varying Thickness)
Miscellaneous Grating/Grouting
Building

INSTALLED COST

NOTES
$1,071,067
$974,700

3

EA

$128,000

20%

$460,800

2
5
1
2
1
1

EA
EA
EA
EA
EA
EA

$121,000
$1,000
$65,000
$20,000
$80,000
$20,000

20%
0%
10%
5%
5%
5%

$290,400
$5,000
$71,500
$42,000
$84,000
$21,000

100
2
1
1
2
3
1
2

LF
EA
EA
EA
EA
EA
EA
EA

$88
$688
$5,250
$213
$344
$219
$275
$700

10%
10%
10%
10%
10%
10%
10%
10%

$9,625
$1,513
$5,775
$234
$756
$722
$303
$1,540

4
4

EA
EA

$7,500
$9,000

15%
15%

$34,500
$41,400

197500.0

grit system PLC controls and NEMA 4X

$195,500
$195,500
Repair asphalt and landscaping

1
4,700
2,500
2,200
600

LS
CY
CY
CY
CY

$15,000
$79,900
$25,000
$39,600
$36,000

$15,000
$17
$10
$18
$60

$1,376,647
$1,296,397
Vortex Grit Base 9' diameter
Grit Walls
Splitter Box to MBR
approximately 79x57 Headworks includes structural and
architectural

6
5
50
1

CY
CY
CY
LS

$1,400
$1,400
$1,400
$50,000

4,582

SF

$250

1

EA

$45,000

5%

$47,250

750

SF

$40

10%

$33,000

15%
0%
10%
15%

$9,067
$7,330
$77,000
$57,500
$1,145,500
$47,250

$33,000
Metal grating over channels

$0
$250,000
1
1

LS
LS

$225,000
$60,000

$200,000
$50,000

MCCs, Wiring, Conduit, Lighting upgrades

1

LS

$400,000

$400,000

sensors, transmitters, SCADA upgrades, monitoring
equipment, controller, flow meters

1

LS

$60,000

$400,000

Instrumentation and Controls
Process I&C

INSTALLATION %

$75,900

Architectural
Mechanical
HVAC
Plumbing
Electrical
Electrical

UNIT COST

$20,467

Cranes/Monorails
Crane
Structural Steel
Metal Grating

UNIT

Estimated Facility/Component Cost

$60,000

.
$60,000

SUBTOTAL CONSTRUCTION COST

$3,353,214

Big Sky WRRF - New Biological Process Cost Opinion
ITEM
Process
Equipment
Anaerobic Tank Mixers
Pre-Anoxic Tank Mixers
Post Anoxic Tank Mixers
Spare Process Mixer
Fine Bubble Diffuser System
Process Blowers
Submersible Internal Recycle Pumps
Supplemental Carbon Storage and Feed System

Piping and Fittings
12" Flanged DIP
10" MJ DIP
8" Flanged DIP
8" DIP 90 Degree Bend
12" DIP 90 Degree Bend
Yard Piping Allowance

QUANTITY

New fine bubble diffuser system
75 HP

EA
EA
EA
EA
LS
EA
EA
EA

$20,000
$20,000
$20,000
$20,000
$190,000
$85,000
$25,000
$60,000

20%
20%
20%

120

LF

installation of new pipe connections

Site Work
Site Work

15%

$32,292

Phase 1

LF

$86

10%

$42,800

Phase 1

$131
$494
$884
$20,000

15%
15%
15%
10%

$30,199
$3,409
$6,100
$22,000

Phase 1
Phase 1
Phase 1
Phase 1

EA
EA
EA
EA
LS
LS
EA
EA

$2,600
$1,430
$4,160
$1,820
$40,000
$45,000
$7,500
$9,000

10%
10%
10%
10%
10%
10%
15%
15%

$17,160
$6,292
$9,152
$4,004
$44,000
$49,500
$25,875
$62,100

Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1

LS

$350,000

10%

$385,000

Phase 1

$385,000

Phase 1
Phase 2
Phase 1
Phase 2
process tanks anaerobic, anoxic, aeration, post
anx, reaeration
process tanks anaerobic, anoxic, aeration, post
anx, reaeration

$4,120,563
$0
$4,020,563
$0
823

CY

$1,400

0%

0%

$1,152,044

2,020

CY

$1,400

0%

0%

$2,828,519

Phase 1
Phase 1

100

CY

$400

0%

0%

$40,000

Phase 1

1

LS

$50,000

$50,000

Phase 1

$50,000
$0

Phase 1
Phase 2

Phase 1
Phase 2
LS estimate based

$834,362
$0
1

LS

$50,000

0%

$50,000

Phase 1
$784,362
$0
$784,362
$0

Phase 1
Phase 2
Phase 1
Phase 2

Finish Grading
Rough Grading
Excavation
Earth Backfill
Structural Backfill
Building Granular Base

Electrical

$234

$218,083

Catwalks, misc steel, grating

Structural Steel Framing, Joists, Deck and Misc.

Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1

LF
EA
EA
LS

1

Steel Framing

25%
20%
20%
20%

$72,000
$72,000
$72,000
$20,000
$237,500
$306,000
$180,000
$72,000

200
6
6
1

basin covers

Metals

INSTALLED COST
INSTALLED:PHASE 1, OR PHASE TOTAL VALUE / NOTES

450

Miscellaneous
Basin Covers

CIP Exterior Walls (Varying Thickness)
CIP Misc Concrete/Grout Fill

O&P %

$136,799
air piping
IMLR pipe to connect aeration to post anoxic and
preanoxic to anaerobic
air piping

slide gates
slide gates

CIP Structural Foundation Mat Slab

INSTALLATION %

3
3
3
1
1
3
6
1

6
4
2
2
1
1
3
6

Cast in Place Concrete

MATERIAL UNIT COST

$0
$0
$1,031,500
$0

Flow Control
12" Plug Valve
8" Plug Valve
12" Check Valve
8" Check Valve
Air Isolation Valves
Flow Control Valves
36" x 36" Slide Gate
48" x 48" Slide Gate

Structural

UNIT

Estimated Facility/Component Cost
Phase 2
Phase 1
Phase 2

3,000
5,000
20,876
10,590
10,286
1,234

Phase 1
Phase 2

SY
SY
CY
CY
CY
CY

$4
$3
$17
$10
$18
$60

0%
0%
0%
0%
0%
0%

5%
5%
5%
5%
5%
5%

$12,600
$15,750
$372,644
$111,198
$194,408
$77,763

Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1

Finish Grading
Rough Grading
Excavation Volume
Soil Backfill Volume
Granular Backfill Volume
Building Granular Base

$450,000
$0

Electrical

Instrumentation and Controls

Switchgear, panels, power distribution, power
connections and control supplies, wiring, conduit,
lighting

1

LS

$450,000

0%

$450,000

Phase 1

$130,000
$0

Phase 1
Phase 2

Process I&C

sensors, transmitters, monitoring equipment, controller,
flow meters NOT included in MBR package

SUBTOTAL CONSTRUCTION COST

Phase 1

1

LS

$130,000

0%

$130,000

Phase 1

$7,257,000

Phase 1

Big Sky WRRF - MBR Facility Cost Opinion
ITEM
Process
Equipment

MBR Equipment Package

QUANTITY

UNIT

UNIT COST

INSTALLATION %

INSTALLED COST

NOTES
$2,217,600
$1,974,200

Estimated Facility/Component Cost

Complete MBR Equipment Package

Citric Acid Storage
Chlorine Storage
Alum Storage and Feed System

1

LS

$1,549,333

20%

$1,859,200

1
1
1

EA
EA
EA

$20,000
$20,000
$60,000

15%
15%
15%

$23,000
$23,000
$69,000

1

LS

$110,000

15%

$126,500

300

LF

$110

10%

$36,400

1

LS

$70,000

15%

$80,500

4,974
1,752
3,222
806

CY
CY
CY
CY

$17
$10
$18
$60

1

LS

$30,000

1

LS

$20,000

Based on MBR Supplier Bids, with conservatism. Membranes, modules, permeate
collection headers, valves, air headers and valves, membrane tank level and pressure
transmitters, permeate pumps, valves, mag flow meter, turbidity transmitters,
backpulse water storage tank and valves, membrane air scour blowers, valves, pressure
gauges, and switches, RAS pumps, valves, and meters, pH and DO probes, membrane
cleaning system, process chemical dosing system, compressed air system, control panel

Piping and Fittings
New Piping and Fittings

$162,900
Pipe and fittings in MBR facility not covered in Membrane
supplier package

12" MJ DIP
Process Valves
Valves
Site Work
Earthwork / Improvements
Excavation
Earth Backfill
Structural Backfill
Building Granular Base
Miscellaneous
Site Improvement Allowance

permeate pipe to existing effluent basin

Geotechnical
Structural
Building

Geotechnical Investigation

MBR Building
Cast in Place Concrete
CIP Slab-on-Grade (Varying Thicknesses)
CIP Exterior Walls (Varying Thickness)
Crane
2 ton Overhead Crane
Mechanical
HVAC
Plumbing
Electrical
Process Electrical

$80,500
Process and isolation valves not included in MBR scope

$258,415
$258,415
$84,562
$17,520
$58,000
$48,333
$30,000
0%

$30,000
$20,000
$3,314,415
$2,800,000

approximately 125x58 MBR facility with electrical and
mechanical rooms, membrane blowers and equipment,
includes structural and architectural

11,200

SF

$250

$2,800,000

79
186

CY
CY

$1,400
$1,400

$110,548
$260,867

1

LS

$130,000

1
1

LS
LS

$320,000
$125,000

$320,000
$125,000

Switchgear, panels, power distribution, power connections
and control supplies, wiring, conduit, lighting NOT included in
MBR package

1

LS

$800,000

$800,000

sensors, transmitters, monitoring equipment, controller, flow
meters NOT included in MBR package

1

LS

$20,000

$20,000

total sq footage main and upper. Includes architectural costs

$371,415
membrane tank slab only
membrane tank walls

$143,000
10%

$143,000
$445,000

.

$800,000

Instrumentation and Controls
Process I&C

SUBTOTAL CONSTRUCTION COST

$20,000

$7,055,430

most I&C included in MBR package

Big Sky WRRF - Convert SBR Basins to Aerobic Digesters Process Cost Opinion
ITEM
Process
Equipment
Aeration Equipment
New Digester Blowers
New Sludge Pumps
Decant Pumps
EQ Pumps
Submersible Mixers for EQ Basin
effluent reuse pump system
Piping and Fittings
10" Flanged DIP
8" Flanged DIP
6" Flanged DIP
4" Flanged DIP
4" DIP 90 Degree Bend
6" DIP 90 Degree Bend
8" DIP 90 Degree Bend
12" DIP 90 Degree Bend
Flow Control
8" Plug Valve
6" Plug Valve
4" Plug Valve
4" Check Valve
8" Check Valve
Air Isolation Valves
Flow Control Valves
Miscellaneous
Basin Covers
Demo
Site Work
Yard Piping
12" Push On DIP
18" Push On DIP
Yard Piping Allowance
Structural
Cast in Place Concrete
CIP Exterior Walls (Varying Thickness)
Metals
Catwalks, misc steel, grating
Mechanical
HVAC
Electrical
Process Electrical

QUANTITY

UNIT

UNIT COST

INSTALLATION %

INSTALLED COST

$1,249,124
$511,750

In-tank aeration manifold
Sludge transfer pumps (belt press feed pumps)
Decant pumps to pump supernatant to Headworks
Pumps in EQ tank to pump to headworks
Mixers in one SBR basin for EQ mixing

1
3
3
2
2
2
1

LS
EA
EA
EA
EA
EA
EA

$160,000
$70,000
$25,000
$30,000
$30,000
$15,000
$50,000

15%
15%
15%
15%
15%
15%
10%

$184,000
$241,500
$86,250
$69,000
$69,000
$34,500
$55,000

100
75
75
75
6
6
6
6

LF
LF
LF
LF
EA
EA
EA
EA

$172
$131
$100
$91
$228
$345
$494
$884

10%
10%
10%
10%
10%
10%
10%
10%

$18,876
$10,832
$8,258
$7,508
$1,502
$2,274
$3,260
$5,834

4
12
4
2
2
1
1

EA
EA
EA
EA
EA
LS
LS

$1,430
$1,105
$715
$910
$1,820
$30,000
$35,000

10%
10%
10%
10%
10%
10%
10%

$6,292
$14,586
$3,146
$2,002
$4,004
$33,000
$38,500

1
1

LS
LS

$300,000
$50,000

$58,344
new air line header
new air line
valve tree piping and pump piping
sludge pump piping
sludge pump piping
valve tree
air line
air line

$101,530
decant valve tree

$350,000
basin covers
demo diffusers, decanters, piping, blowers, pumps

$300,000
$50,000
$102,740
$31,460

return piping from EQ to Headworks
Pipe routing to EQ storage
installation of new pipe connections and effluent reuse

550
60
1

LF
LF
LS

$52
$80
$60,000

10%
10%
10%

$31,460
$5,280
$66,000

SUBTOTAL CONSTRUCTION COST

Already exists, just connect

$129,800
$107,800
Tank Divider Walls to Retrofit SBR Basin

70

CY

$1,400

10%

$107,800

1

LS

$20,000

10%

$22,000

Upgrade HVAC

1

LS

$95,000

MCC, VFDs, Starters, switchgear, panels, power distribution, power
connections and control supplies

1

LS

$400,000

sensors, transmitters, SCADA upgrades, monitoring equipment,
controller, flow meters

1

LS

$50,000

$22,000
Just repair as needed

$95,000
$95,000
$480,000
20%

$480,000

Instrumentation and Controls
Process I&C

NOTES

Estimated Facility/Component Cost

$50,000
$50,000

$2,107,000

Big Sky WRRF - Convert SBR Basins to Aerobic Digesters Process Cost Opinion
ITEM
Process
Equipment
New Dewatering Units

Piping and Fittings
Piping and Fittings

QUANTITY

UNIT

UNIT COST

INSTALLATION %

INSTALLED COST

NOTES
$411,000
$345,000

Estimated Facility/Component Cost
centrifuge. Need to check with proposal

2

EA

$150,000

15%

$345,000
$0
$0

sludge pump piping

1

LS

$25,000

10%

$27,500
$0
$0
$0

1

LS

$35,000

10%

$38,500

$27,500

Flow Control
Flow Control Valves

$38,500

Miscellaneous

$0
$0
$0

Mechanical
HVAC
Electrical

Upgrade HVAC

$15,000

Process Electrical

MCC, VFDs, Starters, switchgear, panels, power distribution, power
connections and control supplies

1

LS

$125,000

sensors, transmitters, SCADA upgrades, monitoring equipment,
controller, flow meters

1

LS

$5,000

1

LS

$15,000

$15,000

$150,000
20%

$150,000

Instrumentation and Controls
Process I&C

SUBTOTAL CONSTRUCTION COST

$5,000
$5,000

$581,000

Big Sky WRRF - Effluent Piping Modifications Cost Estimate
ITEM
Process
Equipment
Flow Meter
Large Electric Actuators
Process Valves
Control Valves
Butterfly or Gate Valves
Pond Modificaitons
Pond Modificaitons
Cleaning/Inspection/As-Needed Repair or Reconfiguration
Site Work
Earthwork / Improvements
Excavation and Backfill
Excavation
Building Granular Base
Structural Backfill
Yard Piping
14" C-900 MBR Effluent
14" C900 MBR Effluent
14" C900 MBR Effluent
Fittings
Yard Piping Pipe Fittings
Fittings for Connections / Structures
Structural
Cast in Place Concrete
CIP Slab-on-Grade (Varying Thicknesses)
CIP Exterior Walls (Varying Thickness)
8" Hollow Core Plank (Roof)
Structural Allowance for Hatches, Guardrail, Lighting
Miscellaneous
Valve Boxes
Electrical
Process Electrical
Instrumentation and Controls
Process I&C

SUBTOTAL CONSTRUCTION COST

QUANTITY

UNIT

UNIT COST

INSTALLATION %

INSTALLED COST

NOTES
$152,000
$110,000

Estimated Facility/Component Cost

4
5

EA
EA

$15,000
$8,000

10%
10%

$66,000
$44,000

5
6

EA
EA

$4,000
$3,000

10%
10%

$22,000
$20,000

$42,000
isolation valves

$0
$0
No Pond Modifications have been included at this time

1

LS

$0

$0

Pipe trench excavation and backfill. 9ft deep trench
Excavation of wetwell and valve vault

0
1,000
170
136

LF
CY
CY
CY

$125
$25
$69
$21

10%
10%
10%
10%

$0
$28,000
$13,000
$4,000

MBR effluent to connect to existing 10" HDPE river crossing
MBR Effluent line from tee to Adv Treatment / CCB
Reclaimed Effluent to new YC Pump Station Wetwell

460
760
1,700

LF
LF
LF

$100
$100
$80

10%
10%
10%

$51,000
$84,000
$150,000

1
1

LS
LS

$60,000
$60,000

10%
10%

$66,000
$66,000

$462,000
$45,000

$285,000

$132,000

$327,000
$316,000
New wetwell 30x30x10
New wetwell 30x30x10
New wetwell 30x30x10

76
46
625
1

CY
CY
SF
LS

$1,400
$1,400
$25
$100,000

10%
10%
10%
10%

$117,000
$71,000
$18,000
$110,000

5

LS

$2,000

10%

$11,000

$11,000
small valve vaults for control valves

.
1

LS

$60,000

$60,000

1

LS

$45,000

$45,000

$60,000
Power to control valve vaults, telemetry

$45,000

$1,046,000

CANYON AREA WRRF
ENGINEER’S OPINION OF OPERATION,
MAINTENANCE AND REPLACEMENT (OM&R) COST

CANYON AREA WATER RESOURCE AND RECOVERY FACILITY
ENGINEER'S OPINION OF OM&R COST

DRAFT
Level IV AACE

March 5, 2020

Canyon Area WRRF
Annual Canyon WRRF Operations, Maintenance and Replacement Cost Estimate
Description
Quantity
Unit
Unit Cost
Full-Time Employees (Operators)
2
LS
$
100,000
Gas and Electricity
1
LS
$
59,727
Chemicals (CIP, Alum, Ext Carbon)
1
LS
$
40,432
Solids Handling (Composting, includes revenue)
1
LS
$
30,000
Consumables Budget (e.g., probes, oils, gaskets)
1
LS
$
15,000
Repairs and Maintenance Budget
1
LS
$
20,000
Education, Licensing (Ops and SCADA)
1
LS
$
15,000
Laboratory Analyses (including shipping)
1
LS
$
30,000
Plant Investment (Depreciation/Replacement)
1
LS
$
390,387
Total Annual Operating, Maintenance and Replacement Costs

$
$
$
$
$
$
$
$
$
$

Total Cost
200,000
59,727
40,432
30,000
15,000
20,000
15,000
30,000
390,387
800,600

BIG SKY WRRF
ENGINEER’S OPINION OF OPERATION,
MAINTENANCE AND REPLACEMENT (OM&R) COST

BIG SKY WATER RESOURCE AND RECOVERY FACILITY
ENGINEER'S OPINION OF OM&R COST

DRAFT
Level IV AACE

March 5, 2020

Big Sky WRRF
Annual Big Sky WRRF Operations, Maintenance and Replacement Cost Estimate
Description
Quantity
Unit
Unit Cost
Full-Time Employees (Operators)
3
LS
$
100,000
Gas and Electricity
1
LS
$
195,109
Chemicals (CIP, Alum, Ext Carbon)
1
LS
$
188,684
Solids Handling (Composting, includes revenue)
1
LS
$
50,000
Consumables Budget (e.g., probes, oils, gaskets)
1
LS
$
60,000
Repairs and Maintenance Budget
1
LS
$
60,000
Education, Licensing (Ops and SCADA)
1
LS
$
20,000
Laboratory Analyses (including shipping)
1
LS
$
100,000
Plant Investment (Depreciation/Replacement)
1
40 yr
$
876,250
Total Annual Operating, Maintenance and Replacement Costs

$
$
$
$
$
$
$
$
$
$

Total Cost
300,000
195,109
188,684
50,000
60,000
60,000
20,000
100,000
876,250
1,850,044
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Canyon Study Area
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BSCWSD Boundary
Sewer Service Area

Kf
Kco

Current GCWSD

Qal

Qls

Geologic Units
Map Unit Abbreviation,Map Unit Name
*Mqa,Quadrant
and Amsden Formations
Thr

Qd

J^md,Morrison Formation, Ellis Group,and Dinwoody Formation
Jm,Morrison Formation
Km

Kf

Kf

Kco,Cody Formation
Qls
Kf,Frontier Formation
Km

Kk,Kootenai Formation

Qal

Km,Mowry Shale

Qls

Qal

Kmdt,Muddy and Thermopolis Formations

Qls

MDtj,Three Forks and Jefferson Formations
Km

Mm,Madison Group

Qls

Psh,Shedhorn Formation
Kmdt
Qal,Alluvium
Thr

Qc,Colluvium

Kf

Qd,Diamicton
Kmdt

Qgr,Gravel

Thr
Kk

Qls

Qgt,Glacial till
Qls,Landslide deposit

Kk

Qal

Qls

Tav

TKga,Gneiss, augen
Km

Tav,Absaroka Volcanics
Thr,Huckleberry Ridge Tuff

Kmdt

XAgah,Gneiss,
Kk amphibolite-hornblende
XAgqf,Gneiss, quartz-feldspar
_rpi,Red Lion and Pilgrim Formations

Kk
J^md

Kmdt
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Jm

LOC: Gallatin County
TR: Multiple
BASE: 2017 Aerial
FILE: Geology

PROJ MGR: M Mangold
DRAWN BY: SLH
PROJ: 21-05-15
DATE: 7/8/2021

This is not a legally recorded map or survey. WGM does not
guarantee the accuracy, current status, or completeness of the
material contained
Kk herein and is not responsible for any misuse/
misrepresentation of this information or its derivatives. This graphic
representation is for general planning purposes only.

J^md

0

0.25

0.5

1
Miles

Qal
*Mqa
Psh

Kk

Qls

492E

54-1A

679E

492F
85-2A

693E

694F

178F

779E

54-1B

779E

482C

53-1D

34-1D

22-2A

85-2A

W
M-W

54-1C

54-2D

34-4C

66-1A

64-2C
608B

54-1G

64-2A
496E
280B

492F

87-2D

560

608B

W
178F
579E

694F

593F

496E

608B

482C

494F
492F

492E

695E

593E

492E
679F

679E

492F

478G

GP

380E

86-2A

280B

679F

71-1B

GALLATIN CANYON
SEWER PER

82E

Soils

64-2A

79C

679E

Legend
Canyon Study Area

66-1A

315F

Current GCWSD
Sewer Service Area
Public Land

689F

ServiceAreas

87-2C

280B

478E

46-2A

560

608B

BSCWSD Boundary

86-2C

*Soil descriptions on next page

579E
492E

79C

71-1E

679E 694F

84-1A

86-2C
71-1A
64-2A
87-2A

71-1E
71-1B

86-2C

82-2B
54-2B

w w w. w g m g r o u p . c o m
LOC: Gallatin County
TR: Multiple
BASE: 2017 Aerial
FILE: NRCS Soils 1

PROJ MGR: M Mangold
DRAWN BY: SLH
PROJ: 21-05-15
DATE: 7/9/2021

This is not a legally recorded map or survey. WGM does not
guarantee the accuracy, current status, or completeness of the
material contained herein and is not responsible for any misuse/
misrepresentation of this information or its derivatives. This graphic
representation is for general planning purposes only.

0

0.25

0.5

1
Miles

NRCS Soils
Map Symbol, Soil Description
178F, Copenhaver flaggy loam, 35 to 60 percent slopes
22-2A,Typic Cryoboralfs-Typic Cryochrepts-Rock outcrop complex, cirque headwalls
280B,Libeg cobbly loam, 0 to 4 percent slopes
315F,Cabba-Bacbuster complex, 15 to 60 percent slopes
34-1D,Typic Cryochrepts-Typic Cryoborolls complex, glacial drift substratum
34-4C,Argic Cryoborolls-Argic Pachic Cryoborolls complex, glacial drift substratum
380E,Libeg cobbly loam, 15 to 35 percent slopes, stony
46-2A,Typic Argiborolls and Aridic Argiborolls, medium and moderately fine textured substratum
478E,Tiban-Castner channery loams, 15 to 45 percent slopes
478G,Tiban-Castner channery loams, 45 to 70 percent slopes
482C,Philipsburg-Libeg complex, 4 to 8 percent slopes
492E,Yellowmule-Ouselfal complex, 8 to 25 percent slopes
492F,Ouselfal-Yellowmule complex, 35 to 60 percent slopes
494F,Bangtail-Timberlin complex, moist, 35 to 60 percent slopes, stony
496E,Ouselfal, very stony-Bridger-Redlodge complex, 4 to 45 percent slopes
53-1D,Typic Cryochrepts, mountain slopes
54-1A,Typic Haploborolls-Typic Ustochrepts-Rock outcrop complex, mountain slopes, steep
54-1B,Rock outcrop-Typic Cryochrepts-Typic Cryoborolls complex, south aspect, steep
54-1C,Typic Cryochrepts-Rock outcrop complex, warm, steep
54-1G,Typic Cryochrepts-Rock outcrop complex, steep
54-2B,Rock outcrop-Typic Ustochrepts-Typic Calciborolls complex, steep
54-2D,Typic Argiborolls-Typic Ustochrepts-Rock outcrop complex, steep
560,Rubble land and Rock outcrop complex
579E,Bangtail-Adel, cool, loams, 8 to 25 percent slopes
593E,Lonniebee-Cowood complex, 15 to 35 percent slopes
593F,Lonniebee-Cowood complex, 35 to 60 percent slopes
608B,Beehive-Mooseflat complex, 0 to 4 percent slopes
64-2A,Typic Cryoborolls and Argic Cryoborolls, terraces and flood plains
64-2C,Typic Cryoboralfs and Argic Cryoborolls, terraces and flood plains
66-1A,Cryaquolls and Cryaquents, flood plains
679E,Bangtail-Copenhaver complex, 8 to 25 percent slopes
679F,Bangtail-Copenhaver complex, 35 to 60 percent slopes
689F,Reedwest-Cabba complex, 35 to 60 percent slopes
693E,Bangtail-Timberlin, stony complex, 15 to 45 percent slopes
694F,Timberlin-Copenhaver complex, 35 to 60 percent slopes
695E,Arcette extremely bouldery sandy loam, 15 to 35 percent slopes
71-1A,Aquic Cryoboralfs-Typic Cryoboralfs complex, landslides
71-1B,Argic Cryoborolls-Argic Pachic Cryoborolls complex, landslides
71-1E,Mollic Cryoboralfs-Argic Cryoborolls complex, landslides
779E,Bridger-Libeg, stony complex, 8 to 25 percent slopes
79C,Bridger loam, 2 to 8 percent slopes
82-2B,Typic Cryoboralfs, structurally controlled slopes
82E,Philipsburg loam, 8 to 25 percent slopes
84-1A,Mollic Cryoboralfs-Argic Cryoborolls association, structurally controlled slopes, northerly aspects
85-2A,Typic Calciborolls-Rock outcrop-Typic Ustochrepts complex, limestone substatum, steep
86-2A,Typic Cryoboralfs-Argic Cryoborolls association, structurally controlled slopes
86-2C,Argic Cryoborolls, structurally controlled slopes
87-2A,Mollic Cryoboralfs-Argic Cryoborolls association, structurally controlled slopes, steep
87-2C,Argic Cryoborolls complex, structurally controlled slopes, steep
87-2D,Mollic Cryoboralfs-Typic Cryoboralfs complex, steep
GP,Gravel pit
M-W,Water, miscellaneous
W,Water
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Map Unit Polygons
Soil Map Unit Lines
Soil Map Unit Points
Special Point Features
Blowout
Borrow Pit
Clay Spot
Closed Depression
Gravel Pit
Gravelly Spot
Landfill
Lava Flow
Marsh or swamp

MAP INFORMATION
Spoil Area
Stony Spot
Very Stony Spot
Wet Spot
Other
Special Line Features

Water Features
Streams and Canals
Transportation
Rails
Interstate Highways
US Routes
Major Roads
Local Roads
Background
Aerial Photography

Mine or Quarry
Miscellaneous Water
Perennial Water

The soil surveys that comprise your AOI were mapped at
1:24,000.
Please rely on the bar scale on each map sheet for map
measurements.
Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)
Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.
This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.
Soil Survey Area: Gallatin County Area, Montana
Survey Area Data: Version 24, Jun 4, 2020
Soil Survey Area: Gallatin National Forest Area, Montana
Survey Area Data: Version 10, Jun 4, 2020
Your area of interest (AOI) includes more than one soil survey
area. These survey areas may have been mapped at different
scales, with a different land use in mind, at different times, or at
different levels of detail. This may result in map unit symbols, soil
properties, and interpretations that do not completely agree
across soil survey area boundaries.
Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Rock Outcrop
Saline Spot

Date(s) aerial images were photographed:

Sandy Spot

Data not available.

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Severely Eroded Spot
Sinkhole
Slide or Slip
Sodic Spot
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Soil Map—Gallatin County Area, Montana, and Gallatin National Forest Area, Montana

CanyonStudyArea

Map Unit Legend
Map Unit Symbol

Map Unit Name

79C

Bridger loam, 2 to 8 percent
slopes

82E

Acres in AOI

Percent of AOI
123.3

2.7%

Philipsburg loam, 8 to 25
percent slopes

13.6

0.3%

178F

Copenhaver flaggy loam, 35 to
60 percent slopes

36.4

0.8%

280B

Libeg cobbly loam, 0 to 4
percent slopes

206.0

4.5%

315F

Cabba-Bacbuster complex, 15
to 60 percent slopes

35.7

0.8%

380E

Libeg cobbly loam, 15 to 35
percent slopes, stony

62.5

1.4%

478E

Tiban-Castner channery
loams, 15 to 45 percent
slopes

7.3

0.2%

478G

Tiban-Castner channery
loams, 45 to 70 percent
slopes

7.8

0.2%

482C

Philipsburg-Libeg complex, 4
to 8 percent slopes

216.7

4.7%

492E

Yellowmule-Ouselfal complex,
8 to 25 percent slopes

156.7

3.4%

492F

Ouselfal-Yellowmule complex,
35 to 60 percent slopes

92.1

2.0%

494F

Bangtail-Timberlin complex,
moist, 35 to 60 percent
slopes, stony

18.5

0.4%

496E

Ouselfal, very stony-BridgerRedlodge complex, 4 to 45
percent slopes

55.2

1.2%

560

Rubble land and Rock outcrop
complex

7.6

0.2%

579E

Bangtail-Adel, cool, loams, 8 to
25 percent slopes

5.2

0.1%

608B

Beehive-Mooseflat complex, 0
to 4 percent slopes

131.3

2.9%

679E

Bangtail-Copenhaver complex,
8 to 25 percent slopes

13.9

0.3%

679F

Bangtail-Copenhaver complex,
35 to 60 percent slopes

9.6

0.2%

689F

Reedwest-Cabba complex, 35
to 60 percent slopes

0.5

0.0%

694F

Timberlin-Copenhaver
complex, 35 to 60 percent
slopes

22.4

0.5%
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Web Soil Survey
National Cooperative Soil Survey
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Soil Map—Gallatin County Area, Montana, and Gallatin National Forest Area, Montana

Map Unit Symbol

Map Unit Name

779E

Bridger-Libeg, stony complex,
8 to 25 percent slopes

GP
W

CanyonStudyArea

Acres in AOI

Percent of AOI
11.1

0.2%

Gravel pit

8.6

0.2%

Water

5.7

0.1%

Subtotals for Soil Survey Area

1,247.5

27.3%

Totals for Area of Interest

4,572.5

100.0%

Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

22-2A

Typic Cryoboralfs-Typic
Cryochrepts-Rock outcrop
complex, cirque headwalls

78.7

1.7%

34-1D

Typic Cryochrepts-Typic
Cryoborolls complex, glacial
drift substratum

11.5

0.3%

34-4C

Argic Cryoborolls-Argic Pachic
Cryoborolls complex, glacial
drift substratum

4.2

0.1%

46-2A

Typic Argiborolls and Aridic
Argiborolls, medium and
moderately fine textured
substratum

152.2

3.3%

53-1D

Typic Cryochrepts, mountain
slopes

4.8

0.1%

54-1A

Typic Haploborolls-Typic
Ustochrepts-Rock outcrop
complex, mountain slopes,
steep

16.0

0.3%

54-1B

Rock outcrop-Typic
Cryochrepts-Typic
Cryoborolls complex, south
aspect, steep

0.2

0.0%

54-1C

Typic Cryochrepts-Rock
outcrop complex, warm,
steep

2.4

0.1%

54-1G

Typic Cryochrepts-Rock
outcrop complex, steep

12.1

0.3%

54-2B

Rock outcrop-Typic
Ustochrepts-Typic
Calciborolls complex, steep

35.9

0.8%

54-2D

Typic Argiborolls-Typic
Ustochrepts-Rock outcrop
complex, steep

137.8

3.0%

64-2A

Typic Cryoborolls and Argic
Cryoborolls, terraces and
flood plains

965.9

21.1%

64-2C

Typic Cryoboralfs and Argic
Cryoborolls, terraces and
flood plains

1.3

0.0%

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Soil Map—Gallatin County Area, Montana, and Gallatin National Forest Area, Montana

Map Unit Symbol

Map Unit Name

66-1A

Cryaquolls and Cryaquents,
flood plains

71-1A

Aquic Cryoboralfs-Typic
Cryoboralfs complex,
landslides

71-1B

CanyonStudyArea

Acres in AOI

Percent of AOI
393.6

8.6%

3.3

0.1%

Argic Cryoborolls-Argic Pachic
Cryoborolls complex,
landslides

120.4

2.6%

71-1E

Mollic Cryoboralfs-Argic
Cryoborolls complex,
landslides

303.1

6.6%

82-2B

Typic Cryoboralfs, structurally
controlled slopes

180.8

4.0%

84-1A

Mollic Cryoboralfs-Argic
Cryoborolls association,
structurally controlled
slopes, northerly aspects

247.8

5.4%

85-2A

Typic Calciborolls-Rock
outcrop-Typic Ustochrepts
complex, limestone
substatum, steep

206.5

4.5%

86-2A

Argic Cryoborolls-Typic
Cryoboralfs association,
structurally controlled slopes

3.2

0.1%

86-2C

Argic Cryoborolls, structurally
controlled slopes

98.4

2.2%

87-2A

Mollic Cryoboralfs-Argic
Cryoborolls association,
structurally controlled
slopes, steep

232.2

5.1%

87-2C

Argic Cryoborolls complex,
structurally controlled
slopes, steep

38.6

0.8%

87-2D

Mollic Cryoboralfs-Typic
Cryoboralfs complex, steep

74.2

1.6%

Subtotals for Soil Survey Area

3,324.9

72.7%

Totals for Area of Interest

4,572.5

100.0%
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APPENDIX C
AGENCY CORRESPONDENCE
C.1 USDI FISH AND WILDLIFE SERVICE

NOTE: AGENCY NOTICE AND CORRESPONDENCE IS UNDERWAY, AND THIS APPENDIX WILL
BE UPDATED AS ADDITIONAL RESPONSES ARE RECEIVED.

GALLATIN CANYON SEWER
Preliminary Engineering Report

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Montana Ecological Services Field Office
585 Shephard Way, Suite 1
Helena, MT 59601-6287
Phone: (406) 449-5225 Fax: (406) 449-5339

In Reply Refer To:
Consultation Code: 06E11000-2021-SLI-0557
Event Code: 06E11000-2021-E-01018
Project Name: Gallatin Canyon Sewer PER

July 02, 2021

Subject: List of threatened and endangered species that may occur in your proposed project
location or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
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(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
Montana Ecological Services Field Office
585 Shephard Way, Suite 1
Helena, MT 59601-6287
(406) 449-5225
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Project Summary
Consultation Code:
Event Code:
Project Name:
Project Type:
Project Description:

06E11000-2021-SLI-0557
06E11000-2021-E-01018
Gallatin Canyon Sewer PER
WASTEWATER FACILITY
The Big Sky County Water and Sewer District (BSCWSD) and the
Gallatin Canyon Water and Sewer District (GCWSD) are currently
preparing a preliminary engineering report (PER) for a centralized sewer
in the Gallatin Canyon. A Feasibility Study was previously completed.
This project is needed to better manage wastewater in the rapidly
developing Gallatin Canyon and to protect public and environmental
health. It would also reduce nutrient loading to the impaired waterbodies
of the West Fork while maintaining a net-nutrient reduction to the Gallatin
River. Estimates suggest that nutrients could be reduced enough to meet
TMDL limits and potentially delist the West Fork as impaired.
In the proposed project, wastewater would be collected and conveyed
largely by gravity to the Canyon Area Lift Station. This would be
constructed southwest of the intersection of Lone Mountain Road (Hwy
64) and US 190 for conveyance of wastewater west along Hwy 64 to the
Big Sky WRRF.
This lift station and forcemain would bring Sewer Service Area
wastewater to the Big Sky WRRF for treatment at the soon-to-be
upgraded and expanded Membrane Bioreactor (MBR) facility. The
BSCWSD treatment upgrade is part of another project that is already
underway. Wastewater will be screened, de-gritted, and then treated
through a series of anaerobic/anoxic/aerobic zones to maximize biological
nutrient removal. Biosolids will be aerobically digested, dewatered, and
composted with sawdust and coarse green waste. This facility would
produce an effluent compliant with Montana DEQ Class A-1 standards for
reuse.
Treated GCWSD effluent and some of BSCWSD’s effluent would be
conveyed by gravity back to the canyon for disposal via groundwater
infiltration. Existing drainfields and rapid infiltration basins would be
utilized for this purpose.
Construction is anticipated to last roughly a year, summer 2023-summer
2024.

Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/@45.247393,-111.25511271466254,14z
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Counties: Gallatin County, Montana
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Endangered Species Act Species
There is a total of 3 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Mammals
NAME

STATUS

Canada Lynx Lynx canadensis

Threatened

Population: Wherever Found in Contiguous U.S.
There is final critical habitat for this species. Your location overlaps the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3652

Grizzly Bear Ursus arctos horribilis

Threatened

Population: U.S.A., conterminous (lower 48) States, except where listed as an experimental
population
There is proposed critical habitat for this species. The location of the critical habitat is not
available.
Species profile: https://ecos.fws.gov/ecp/species/7642

Conifers and Cycads
NAME

STATUS

Whitebark Pine Pinus albicaulis

Proposed
Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/1748

Critical habitats
There is 1 critical habitat wholly or partially within your project area under this office's
jurisdiction.
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NAME

STATUS

Canada Lynx Lynx canadensis

Final

https://ecos.fws.gov/ecp/species/3652#crithab

APPENDIX D
ENVIRONMENTAL CHECKLIST
D.1 ENVIRONMENTAL CHECKLIST
D.2 STORAGE TANK MAP

NOTE: AGENCY NOTICE AND CORRESPONDENCE IS UNDERWAY, AND THIS APPENDIX WILL
BE UPDATED AS ADDITIONAL RESPONSES ARE RECEIVED.

GALLATIN CANYON SEWER
Preliminary Engineering Report

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required

UNIFORM ENVIRONMENTAL CHECKLIST

As the engineer that prepared the preliminary engineering report, I Mace Mangold, have reviewed the
information presented in this checklist and believe that it accurately identifies the environmental
resources in the area and the potential impacts that the project could have on those resources. In
addition, the required state and federal agencies were provided with the required information about the project
and requested to provide comments on the proposed public facility project. Their comments have been
incorporated into and attached to the Preliminary Engineering Report.
Engineer’s Signature:_______ ____________________________________________ Date: 7/15/2021
(Updated: 4/19/2021 by WGM Group)

Applicant:

Gallatin Canyon County Water and Sewer District

Environmental Checklist Prepared By:

WGM Group
109 E Main, Ste. B,
Bozeman, MT 59715
406-728-4611

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required

PHYSICAL ENVIRONMENT
Key

1.

N

Soil Suitability, Topographic and/or Geologic Constraints (e.g., soil slump, steep
slopes, subsidence, seismic activity)
Comments and Source of Information:
The soils in the area are primarily loam and cobbly loam. See the attached NRCS Soils
Exhibit in Appendix B of the PER.
There are no identified topographical or geographical constraints. Topography is conducive
to gravity collection for most of the system. A portion of the project area experiences high
groundwater. Construction will need to be scheduled around this time or dewatering
employed. Sewer mains and appurtenances may need to be constructed to be installed in
high groundwater.
Sources: Canyon Area Feasibility Study, WGM Group and AE2S
Preliminary Engineering Report for Canyon Area Wastewater Treatment and Disposal (Dowl
HKM, 2008)

Key

2.

Hazardous Facilities (e.g., power lines, EPA hazardous waste sites, acceptable
distance from explosive and flammable hazards including chemical/petrochemical
storage tanks, underground fuel storage tanks, and related facilities such as natural
gas storage facilities & propane storage tanks)

N

Comments and Source of Information:
There are no known hazardous waste facilities and the project will not add any additional
hazardous facilities. According to the “Discovering DEQ’s Data,” there are seven
underground gas or diesel storage tanks within the project area, located at two different
facilities, Exon and Conoco. See the attached map. There are power lines in the area. Care
will be taken during design and construction to avoid interference with these hazardous
facilities.
Sources: Montana Department of Environmental Quality Underground Tank Program
https://www.arcgis.com/apps/mapviewer/index.html?layers=9d3ced5644c94edf8b67b16524
8292e8

Key

3.

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required

Effects of Project on Surrounding Air Quality or Any Kind of Effects of Existing Air
Quality on Project (e.g., dust, odors, emissions)
Comments and Source of Information:

N

Construction activities may cause temporary dust impacts. Efforts will be made during
construction to minimize these temporary inconveniences. Dust abatement on high traffic
dirt/gravel roads will be managed with watering during construction. No long-term effects will
occur.
Sources: Montana Department of Environmental Quality, Air Resources Management
Bureau, https://deq.mt.gov/Air/Programs/planandrule
WGM Group and General Construction Practices

Key

Groundwater Resources & Aquifers (e.g., quantity, quality, distribution, depth to
groundwater, sole source aquifers)

B/P
4.

Comments and Source of Information:
The proposed project will connect an area currently utilizing individual septic tanks and
drainfield systems for wastewater treatment to a centralized sewer. With the extension of
central sewer, homes in the area can connect to county utility district managed sewer and
abandon their drainfields. This will result in improved quality of the canyon aquifer as
discharges of partially treated septic system effluent containing nitrates, microorganisms,
and other contaminants to groundwater will be reduced. Additionally, highly treated effluent
will be discharged to the canyon aquifer through groundwater infiltration which will help
replenish the aquifer. Discharge permitting will be required through DEQ. In the West Fork
Watershed, the Big Sky County Water and Sewer District (BSCWSD) currently discharges
100% of its effluent via irrigation. Moving some of this effluent out of the watershed will
reduce the potential for nutrients to contribute loading to the West Fork aquifer and reduce
the need for land application practices that results in 100% “consumptive use” of treated
effluent. The overall impact is anticipated to be beneficial.
Sources: Canyon Area Feasibility Study, WGM Group and AE2S

Key
B/P

5.

Surface Water/Water Quality, Quantity & Distribution (e.g., streams, lakes, storm
runoff, irrigation systems, canals)

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required

Comments and Source of Information:
Currently, it is estimated that wastewater from the Gallatin Canyon area septic systems
causes nitrate load to roughly double in the adjacent stretch of the Gallatin River, which has
started to experience algal blooms. The proposed project will remove much of this load.
Discharge permitting will be required through DEQ. In the West Fork Watershed, the
BSCWSD currently discharges 100% of its effluent via irrigation. Moving some of this
effluent out of the watershed will reduce the potential for nutrients to contribute loading to
the West Fork. The overall impact is anticipated to be beneficial..
Additionally, groundwater recharge should help make the Gallatin River more resilient to the
temperature and precipitation variability of climate change and drought by providing more
groundwater inflow to the river. The overall impact is anticipated to be beneficial.
Sources: Canyon Area Feasibility Study, WGM Group and AE2S

Key

6.

P

Floodplains & Floodplain Management (Identify any floodplains within one mile of the
boundary of the project.)
Comments and Source of Information:
The relevant floodplain areas are along the Gallatin River, west of Highway 191S, and the
West Fork. Most of the project is well outside of the 100-year floodplain (Zone A), but some
collection lines may need to be located within these zones in order to serve existing buildings.
This will be taken into consideration in the design. The full Floodplain Exhibit is included in
Appendix B of the PER.
Sources: FEMA – Flood Map Service Center; accessed at https://msc.fema.gov/portal

Key
P

7.

Wetlands Protection (Identify any wetlands within one mile of the boundary of the
project.)
Comments and Source of Information:
There are wetland areas along the Gallatin River and the West Fork. Most of the project can
easily avoid wetland disturbance, but further evaluation will be needed to see if service lines
can entirely avoid being sited through wetlands. Care will be taken to ensure minimal to no
wetland disturbance during project implementation. A Wetland Exhibit is included in
Appendix B of the PER.
Source: Montana State Library GIS Clearinghouse, accessed at http://geoinfo.msl.mt.gov/

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required

Key

8.

N

Agricultural Lands, Production, & Farmland Protection (e.g., grazing, forestry,
cropland, prime or unique agricultural lands) (Identify any prime or important farm
ground or forest lands within one mile of the boundary of the project.)
Comments and Source of Information:
Although there is grazing and forestry land in the area, all new infrastructure will occur in
existing rights of way and developed properties and no significant impacts are anticipated.

Sources: WGM Group

Key

9.

B

Vegetation & Wildlife Species & Habitats, Including Fish (e.g., terrestrial, avian and
aquatic life and habitats)

Comments and Source of Information:
Vegetation and wildlife habitat in the project area is generally comprised of sprawling
developed or soon-to-be-developed commercial and residential properties. While
centralized sewer may increase density and total population of full-build out of the area,
future development will likely be more dense and provide a more sustainable development
model. As homeowners in the area make the connection to centralized sewer, the project
will ultimately benefit fish and aquatic life and their habitats by reducing the nitrate loads to
the West Fork and Gallatin River.
Sources: Canyon Area Feasibility Study, WGM Group and AE2S

Key
B

10.

Unique, Endangered, Fragile, or Limited Environmental Resources, Including
Endangered Species (e.g., plants, fish, sage grouse, or other wildlife)

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required
Comments and Source of Information:
Several endangered and threatened species have ranges overlapping the project area.
These include the threatened grizzly bear, Canada Lynx, and potentially threatened
Whitebark Pine. This includes some area designated as critical habitat for the Canada Lynx.
The proposed project is not anticipated to directly impact the species’ habitats.

Protected migratory birds in the area include Bald Eagle, Cassin’s Finch, Golden Eagle,
Rufous Hummingbird, and Olive-sided Flycatcher. Care will be taken to minimize any
disturbance during construction. There may be a long-term benefit to the species due to the
improvement to surface water and groundwater.

The Gallatin River is also a blue-ribbon trout fishing river. Reducing nutrient loading will help
protect this valuable cold water fish habitat.
Sources: Montana Fish, Wildlife, and Parks: https://ecos.fws.gov/ipac/

Key
N

11.

Unique Natural Features (e.g., geologic features)
Comments and Source of Information:
To the best of our knowledge, no unique natural features were identified in the project
vicinity.
Source: WGM Group

Key
B

12.

Access to, and Quality of, Recreational & Wilderness Activities, Public Lands and
Waterways (including Federally Designated Wild & Scenic Rivers), and Public Open
Space
Comments and Source of Information:
The Gallatin River is a blue-ribbon designated river and an important recreational resource
for fishing, rafting, kayaking, hiking and more. It is under consideration for Wild and Scenic
Designation. Reduction of anthropogenic nutrient loading through this project will help
protect this resource, which has already been affected by algal blooms. Access should not
be affected by the proposed project.
Sources: Canyon Area Feasibility Study, WGM Group and AE2S

HUMAN POPULATION

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required

Key

1.

Visual Quality – Coherence, Diversity, Compatibility of Use and Scale, Aesthetics

N
Comments and Source of Information:
Nearly all components of the sewer will be underground or in existing wastewater
management sites. The lift station pump house will be designed to not cause undo visual
disturbance.
Source: WGM Group

Key
N

2.
Nuisances (e.g., glare, fumes)
Comments and Source of Information:
Wastewater facilities may emit odors. Conveyance facilities will be designed to eliminate
stagnant locations where wastewater may accumulate and odors may form, so no impact is
anticipated.
Source: WGM Group

Key

3.

N

Noise -- suitable separation between noise sensitive activities (such as residential
areas) and major noise sources (aircraft, highways & railroads)
Comments and Source of Information:
Short-term nuisances are anticipated during the construction phase and are associated with
operating gas-powered equipment, grading and excavation, materials placement, etc. No
long-term effects are anticipated.
Source: WGM Group

Key
N

4.

Historic Properties, Cultural, and Archaeological Resources
Comments and Source of Information:
No response has been received from Montana Historical Society so far. This section will be
updated in reflect their input. A review of Montana’s National Register of Historic Places
shows no cultural resources in the project area. No impacts are anticipated.

Sources: https://mhs.mt.gov/Shpo/NationalReg/NRMap

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required
Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required
Key

5.

B

Changes in Demographic (population) Characteristics (e.g., quantity, distribution,
density)
Comments and Source of Information:
Population is projected to grow to nearly 2.7 times the current level in the Sewer Area in the
next 20 years. Development within the current Gallatin Canyon County Water and Sewer
District (GCCWSD) is projected to grow to 5.4 times present levels during the same period.
This is slightly higher than projected build-out if a sewer is not built, due to the increased
density that a central wastewater management system facilitates. The Big Sky region suffers
from lack of workforce housing and the Canyon Area development model of individual wells
and septic systems results in inefficient land use (e.g. development sprawl). This project will
promote development of more affordable housing. Additionally, central sewer is expected to
promote infill and redevelopment of underutilized land parcels.
Source: Canyon Area Feasibility Study, WGM Group and AE2S

Key
N

6.
Environmental Justice – (Does the project avoid placing lower income households in
areas where environmental degradation has occurred, such as adjacent to brownfield
sites?)
Comments and Source of Information:
No new hazardous environmental degradation areas are associated with this project.
Source: WGM Group

Key
B

7.
General Housing Conditions - Quality, Quantity, Affordability
Comments and Source of Information:
The proposed project will allow increased housing density and quantity which is anticipated
to improve affordability.
Source: WGM Group

Key

8.

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required
N

Displacement or Relocation of Businesses or Residents
Comments and Source of Information:
No businesses or residents will be displaced or relocated as a result of the proposed
project.
Source: WGM Group

Key
B

9.
Public Health and Safety
Comments and Source of Information:
Some drinking water wells in the project area are shallow and draw from the same aquifer
that the septic systems discharge to, and therefore more susceptible to septic nitrate and
pathogens contamination. One well in the area had an average nitrate level of 8.43mg/l in
2020 and has reached levels as high as 28.8mg/l. This indicates current health risks are
already emerging in drinking water sources. Decommissioning aging, inconsistently
maintained, on-site wastewater systems and replacing them with centralized sewer
connections will reduce nitrate loading to the aquifer and the associated health risks. Risk of
microbial contamination of drinking water wells from wastewater will be much reduced as well.
Continued use of outdated and aging septic systems increases the chance of system failures
that lead to surfacing of wastewater. Contact with surfaced septage is an acute health risk
that exposes people, often children, to pathogens that cause diseases such as gastroenteritis,
hepatitis, and dysentery. Nutrient reductions from this project will enhance contact recreation
safety. Nutrient loading to surface water increases risk of harmful algal blooms (HABs), which
cause health hazards ranging from rashes to death from exposure to cyanotoxins in the water.
Children and pets are more likely than adults to ingest water and have a severe reaction. The
Gallatin River is highly valued for its variety of non-contact and contact recreation
opportunities. Non-harmful algal blooms have occurred in the Gallatin in recent summers.
Sources: Canyon Area Feasibility Study, WGM Group and AE2S

Key
N

10.
Lead Based Paint and/or Asbestos

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required
Comments and Source of Information:
No lead based paint or asbestos are associated with this project.
Source: WGM Group

Key

11.

Local Employment & Income Patterns - Quantity and Distribution of Employment,
Economic Impact

B

Comments and Source of Information:
The proposed project will have no adverse impact on the local employment and income
patterns. It may encourage additional worker housing and affordable housing, which may
allow more local employees to live in the area rather than commute. Property values should
increase. In addition to initial construction-related jobs, at least one new full-time-equivalent
job will be created for operations and management of the system.
Source: WGM Group

Key
B

12.

Local & State Tax Base & Revenues
Comments and Source of Information:
Providing central sewer will allow property owners to develop parcels to “best economic
use” rather than being hindered by onsite sewer limitations. This is expected to allow infill
and increased commercial and tourism based business opportunities through the developed
Canyon corridor.
Source: WGM Group

Key
N

13.

Educational Facilities - Schools, Colleges, Universities
Comments and Source of Information:
No significant impact is anticipated
Source: WGM Group

Key

14.

Commercial and Industrial Facilities - Production & Activity, Growth or Decline

N
Comments and Source of Information:
No significant impact is anticipated
Sources: WGM Group

Key

15.

Health Care – Medical Services

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required
N
Comments and Source of Information:
No significant impact is anticipated.
Source: WGM Group

Key
N

16.

Social Services – Governmental Services (e.g., demand on)
Comments and Source of Information:
No significant impact is anticipated
Sources: WGM Group

N

Key

17.

Social Structures & Mores (Standards of Social Conduct/Social Conventions)
Comments and Source of Information:
No significant impact is anticipated
Sources: WGM Group

Key

18.

Land Use Compatibility (e.g., growth, land use change, development activity, adjacent
land uses and potential conflicts)

B

Comments and Source of Information:
Individual wells and septic systems results in inefficient land use (e.g. development sprawl).
The project is expected to reduce development sprawl and enable more affordable
employee housing. Additionally, central sewer is expected to promote infill and
redevelopment of underutilized land parcels. Increased density may help preserve open
space.
Sources: Canyon Area Feasibility Study, WGM Group and AE2S

Key

19.

Energy Resources - Consumption and Conservation

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required
N
Comments and Source of Information:
Additional energy would be required temporarily during construction and in the long-term to
operate the sewer. The largest new energy use would be the lift stations up to the
BSCWSD’s Wastewater Resource Reclamation Facility (WRRF). The increased energy use
is not of a scale that would cause an adverse effect.
Sources: Canyon Area Feasibility Study, WGM Group and AE2S

Key
20.

Solid Waste Management

N

Comments and Source of Information:
As sewer mains are constructed and properties connected, there will be an additional
biosolid load experienced at the BSCWSD WRRF. Currently these biosolids are dried,
composted, and beneficially reused. This process will continue in the future and therefore
would not have an impact on solids waste facilities. Increased quantities of grit and
screenings will be generated, which will be disposed of at the existing sanitary landfill - the
projected quantities are insignificant compared with other solid waste streams.
Sources: WGM Group

Key

21.

Wastewater Treatment - Sewage System

B
Comments and Source of Information:
The project will result in current septic systems and small public wastewater systems being
properly abandoned and replaced with connections to a centralized sewer. The central
sewer will provide much better and more reliable wastewater treatment - which will better
protect environmental and public health.
Sources: Canyon Area Feasibility Study, WGM Group and AE2S

Key

22.

Storm Water – Surface Drainage

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required
N
Comments and Source of Information:
Minimal new impervious area will be created and the proposed project will not result in a
significant increase in surface drainage. Green stormwater design will be considered in the
design of the pumphouse to minimize negative impacts through stormwater quality and
quantity.
A “storm water during construction discharge permit” will be required during construction to
ensure storm water pollution is minimized.
Source: WGM Group

Key

23.

Community Water Supply

P
Comments and Source of Information:

There is not a community water supply for the project area. Class A1 effluent will be
discharged to the shallow aquifer that is used as a water supply for a portion of private wells
(many are drilled into deeper aquifers). Relative to existing conditions, human health risks
associated with potable water supply will be reduced. Approval of a DEQ groundwater
discharge permit will require further evaluation and documentation of adequate protection of
human health and the environment.

Source: WGM Group

Key

24.

Public Safety – Police

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required
N
Comments and Source of Information:
No impact is anticipated.
Source: WGM Group

Key

25.

Fire Protection – Hazards

N
Comments and Source of Information:
No impact is anticipated.
Source: WGM Group

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required
Key Letter: N – No Impact

B – Potentially Beneficial

P – Approval/Permits Required

Key

26.

A – Potentially Adverse

M – Mitigation Required

Emergency Medical Services

N
Comments and Source of Information:
No significant impact is anticipated.
Source: WGM Group

Key

27.

Parks, Playgrounds, & Open Space

N
Comments and Source of Information:
The increased density that a centralized sewer enables may allow for the preservation of
more open space, but determining land use is beyond the scope of this project and
uncertain.
Source: WGM Group

Key

28.

Cultural Facilities, Cultural Uniqueness & Diversity

N
Comments and Source of Information:
No response has been received from Montana Historical Society so far. This section will be
updated in reflect their input. A review of Montana’s National Register of Historic Places
shows no cultural resources in the project area. No impacts are anticipated.

Sources: https://mhs.mt.gov/Shpo/NationalReg/NRMap

Key
B

29.

Transportation Networks and Traffic Flow Conflicts (e.g., rail; auto including local
traffic; airport runway clear zones - avoidance of incompatible land use in airport
runway clear zones)
Comments and Source of Information:
Commuter traffic has potential to reduce as a result of the additional affordable and/or
workforce housing that this project will enable. Temporary impacts on automobile traffic may
exist during construction of sewer mains. Traffic control may be required to mitigate impacts
during construction
Source: WGM Group.

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse
P – Approval/Permits Required M – Mitigation Required

Key

30.

N

Consistency with Local Ordinances, Resolutions, or Plans (e.g., conformance with
local comprehensive plans, zoning, or capital improvement plans)

Comments and Source of Information:

This project does not contradict existing ordinances and plans. It supports the Gallatin River
Task Force’s 2018 Sustainable Watershed Plan and attainment of West Fork Nutrient
TMDLs.

Source: WGM Group.

Key
N

31.

Is There a Regulatory Action on Private Property Rights as a Result of this Project?
(consider options that reduce, minimize, or eliminate the regulation of private
property rights.)
Comments and Source of Information:

Properties will be encouraged to connect to the sewer voluntarily. Some may be forced to
connect to adjacent sewer lines upon failure of their onsite wastewater treatment systems
per Administrative Rules of Montana (ARM) 17.36.914 and 17.36.328.
Source: WGM Group.
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APPENDIX E
POPULATION AND FLOW ESTIMATE

GALLATIN CANYON SEWER
Preliminary Engineering Report

MEMORANDUM
RE:

POPULATION AND FLOW ESTIMATES

Actual flow rate information and detailed population data for the Canyon Area of Big Sky is not
available. Flow rates presented in Table E-1 represent estimates and projections based on
existing permitted systems rather than population.
Person Equivalent (PE) methodology is used to convert flow rate to population. The BSCWSD
uses a metric of Single-Family Equivalent (SFE) to account for the design loading from a variety
of commercial and residential structure types. The correlation between flow to the wastewater
treatment system and SFE has changed over time and varies throughout the season. In the
DOWL 2015 study a regression analysis was performed to estimate design flow per SFE and
used the loading of Biological Oxygen Demand (BOD) to the treatment facility to estimate
population. The results indicated that there is an annually averaged design flow of 104 gallons
per capita per day (gpcpd) and a dry season flow of 86 gpcpd. In the context of BSCWSD,
reducing I&I into the collection system has been an ongoing effort that ultimately adjusts the
relationship between population and flow to the treatment plant. Based on the data from the
DOWL study, and standard design literature values by MTDEQ, a design value of 100 gpcpd is
assumed for population projections herein and rate study purposes. For the nutrient analysis, PE
were used as the basis for loading, however PE were calculated differently to incorporate more
of a detailed dataset that enabled estimating existing average nutrient loading rates. Estimations
of PE based on flow assumptions for each Service Area are provided in Table E-1.
The current District primarily encompasses Service areas 5 and 8. The entire Sewer Area is
service areas 2, 4-9, and 13. Note that flows and population are expected to grow to nearly 2.7
times the current level in the Sewer Service Area and the entire Study Area in the next 20 years.
The current GCCWSD is projected to grow to 5.4 times present levels during the same period.

TABLE E 1. POPULATION AND FLOW ESTIMATES
SERVICE AREA
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
Current GCWSD
Sewer Service
Area
Study Area

EXISTING CONDITION
FLOW RATE (GPD)
1200
5376
0
11690
0
0
7300
17700
28000
5950
2975
2750
6935
4600
7150
3450
0
9942

PE
12
54
0
117
0
0
73
177
280
60
30
28
69
46
72
35
0
99

PROJECTED GROWTH
FLOW RATE (GPD)
1348
6041
5956
26273
69672
22475
22475
26745
16632
6686
4523
29217
15586
8316
20621
8509
0
13925

PE
13
60
60
263
697
225
225
267
166
67
45
292
156
83
206
85
0
139

17700

177

96417

964

77001

770

205899

2059

115,000

1150

305,000

3050

A design flow of 305,000 gpd is assumed for the proposed project. This design flow rate is a
conservative estimate as it is generated based on the design flow rate (e.g., approximate max
day) of permitted systems, including some systems that may not be fully built out (reserve
capacity). Moreover, this accounts for the entire Canyon Study Area, not just the Sewer Service
Area. Increasing the collection system mainline capacities to potentially be able to serve the entire
developed Canyon Study Area is cost effective now but could be prohibitively expensive to redo
in the future. Also, development factors such as notable near-term growth associated with
approved PUDs and commercial influx, such as hotels, has the potential to contribute to growth
rates in excess of 5 percent. Additionally, increased inflow and infiltration (I&I) is expected with
the installation of the collection main. As such, 305,000 gpd is viewed as an appropriate basis of
design for PER preliminary design.

APPENDIX F
COMMUNITY ENGAGEMENT
F.1 INTEREST IN CONNECTION
F.2 OTHER LETTERS OF SUPPORT
F.3 SELECT MEETING MINUTES
F.4 SELECT COMMUNITY EDUCATION AND OUTREACH

NOTE: THIS IS NOT A COMPREHENSIVE VIEW OF COMMUNITY ENGAGEMENT IN RELATION
TO THIS PROJECT.

GALLATIN CANYON SEWER
Preliminary Engineering Report

F.1 INTEREST IN CONNECTION

July 14th, 2021

To Whom It May Concern,
Please accept this letter as an initial indicator that the Big Sky School District #72 would be interested in
potentially participating in the Canyon Water and Sewer District. While the District would need to hear
more about the project and our role in said project, we are aware of the benefits that participation in a
Canyon Water and Sewer District would bring for us as a public entity. Please let me know what else you
may need for us at this time and juncture in the project.
Respectfully,

Dustin Shipman - electronic
Dr. Dustin Shipman
Superintendent

F.2 OTHER LETTERS OF SUPPORT

Note: Other letters of support are expected but not yet received. They will be attached when they are
received.

August 26, 2021

Department of Natural Resources and Conservation
1539 115h Avenue, P.O. Box 201601
Helena, MT 59620

To the Infrastructure Advisory Commision,
The Gallatin Watershed Council (GWC) strongly supports the Big Sky County Water and Sewer District’s
(BSCWSD) proposals for American Rescue Plan Act funding.
The Gallatin Watershed Council guides collaborative water stewardship in the Gallatin Valley for a
healthy and productive landscape. Because the health of the Lower Gallatin Watershed is reliant on clean
water in the Upper Gallatin Watershed, GWC is invested in partnering with our upstream neighbors to
support projects and infrastructure that will benefit the health of the entire Gallatin River.
The proposed sewering of the Gallatin Canyon and expansion of the BSCWSD’s existing water resource
recovery facility will both reduce nutrients from individual septic systems to the watershed as well as
pave the way for wastewater reuse options in the canyon, furthering common goals for protection of the
Gallatin County’s most important resources. We encourage your broad support of these proposals.

Sincerely,

Holly Hill
Executive Director
Gallatin Watershed Council

The Gallatin Watershed Council guides collaborative water stewardship
in the Gallatin Valley for a healthy and productive landscape.
www.gallatinwatershedcouncil.org



Formation of GCWSD:
https://media.avcaptureall.com/session.html?sessionid=f0eeda56-ab44-4acf-92c1a516d3e46217&prefilter=807,5800



Public Meetings on Feasibility Study Scheduled:
https://www.gallatinrivertaskforce.org/wp-content/uploads/2020/05/2020-March-24Minutes-FINAL.pdf



Resort Tax Funding: https://resorttax.org/wp-content/uploads/2021/01/2020-MeetingMinutes.pdf



Canyon District Groundwater Study Contracts:
https://www.bigskywatersewer.com/_myfiles/minutes/2021/January%2019,%202021.pdf



District planning:
https://www.bigskywatersewer.com/_myfiles/minutes/2020/January%2021,%202020.pdf



https://www.explorebigsky.com/gallatin-county-commission-approves-formation-of-newwater-and-sewer-district/37183



https://www.gallatinrivertaskforce.org/headwaters-alliance/gallatin-canyon-district/



https://www.gallatinrivertaskforce.org/2021/01/11/districting-gallatin-canyon/



https://www.gallatinrivertaskforce.org/2020/01/27/real-world-solutions/



https://www.gallatinrivertaskforce.org/2020/04/15/lets-get-our-poop-in-a-group/



https://bigskywatersewer.com/upgrades/



https://www.youtube.com/watch?v=DCuobLYxiSA&t=1s

Gallatin Canyon County Water and Sewer District
Pipelines and Lift Station Project

The Gallatin Canyon Water and Sewer District
(GCWSD) was recently formed to service the
development corridor along Hwy 191, adjacent to
the Gallatin River near Big Sky, Montana, Gallatin
County.
Currently, homes and businesses in this area rely
on individual wells and septic systems resulting in
increased human health risk and nutrient impacts
to the river. The current estimated sewer flow rate
is 115,000 gallons per day (gpd) resulting in
approximately 4,600 pounds per year (lbs/yr) of
nitrogen loading to groundwater that is undoubtedly
connected to the Gallatin River. The 20-year
projected flow rate and nitrogen load for future
developable land in the Canyon Area would
increase the flow and nitrogen loading to an
estimated 305,000 gpd and 11,000 lbs/yr,
respectively. The lack of centralized sewer
collection and treatment also contributes to
‘development sprawl’ that is land intensive and
inefficient with respect to preserving and protecting
water and land resources.
The Gallatin River Task Force procured a Canyon
Area Sewer Feasibility Study in spring 2020
(WGM/AE2S), which evaluated sewer collection
and treatment alternatives. The recommended
alternative includes phased implementation of a
gravity collection sewer main from the intersection
of Lone Mountain Trail and Highway 93 to
approximately Ophir High School. A lift station and
sewer forcemain would convey Canyon Area
wastewater to the expanded Big Sky WRRF for
advanced wastewater treatment and nutrient
removal. A return treated effluent pipeline would
convey high quality reuse water back to the Canyon
Area for reuse and groundwater discharge.

Estimated Nitrogen Plumes assuming
continued Canyon Area development with
septic systems.

Fact Sheet – Gallatin Canyon Wastewater Upgrade Study
March 17, 2020

As Big Sky continues to grow, the Upper Gallatin Watershed will continue to be faced with new and complex
challenges. The groundwater is being loaded with nutrients, the ground water supply will be tested, and surface
water resources such as the Gallatin River will be in greater danger of contamination, increased temperature
and decreased flows.
The study area extends from approximately the Bighorn Center south along the Gallatin river corridor to the
Corral Bar. This study area encompasses the most developed area of the Gallatin Canyon and the area where
most projected development can occur.
WGM Group and AE2S are working on options for wastewater treatment in the Canyon. This study examines the
following:
•
•
•

•

Nutrient loading from existing and future septic and small community systems compared to future
centralized and decentralized options.
Sewer collection system design for the Canyon
Three options for wastewater treatment:
o Canyon WRRF: This is also referred to as the “Go-it-alone” option, meaning the Canyon would
operate its own treatment plant, reuse/disposal systems, and all associated infrastructure.
o Conveyance to Big Sky WRRF: also referred to as the “Co- solution”. The Canyon District would
operate its own collection system, but wastewater from the Canyon would be conveyed to the
existing Big Sky County Water and Sewer District WRRF for treatment. Some treated water
would be returned to the Canyon for disposal, including treated water that originated from the
existing BSCWSD. The May 5th 1% Resort Tax voter request includes up to 12 million dollars to
pay for the cost of conveyance to and from the Canyon.
o Decentralized options: For areas where centralized treatment is not feasible, the engineers are
evaluating de-centralized treatment alternatives.
Initial cost estimates for the options, including annual operation, maintenance and replacement costs,
and opportunities for funding. Estimates on connection fee and rate payer costs will be available by
April.

The recommended centralized treatment options will result in approximately 99% less bacteria, 90% less
nitrogen, and 90% less phosphorus entering Canyon Area groundwater, if the majority of Canyon residents
connect to the sewer collection system. Decentralized options will significantly reduce these loads in areas
where centralized treatment is not feasible.

Stay Informed
Gallatin Canyon Wastewater Upgrade Project Information: www.gallatinrivertaskforce.org/gallatin-canyonstudy/
Email list: headwaters@gallatinrivertaskforce.org
1% for Infrastructure Information: https://resorttax.org/about/1-for-infrastructure/

FAQs
1. How is a District formed?
A District can be formed by a petition from 100% of landowners within a proposed boundary or through a vote
of residents within a boundary.
2. Can the service area expand after a District is formed?
Yes. Annexation can be accomplished by a petition of contiguous owners who would like to join or through a
vote. The District board can accept or reject a petition or establish a vote, if needed. Forced annexation has
extremely tight requirements and is not an objective of this District formation, nor is it expected to be
economical or enforceable.
3. What are the advantages of forming a District?
Infrastructure funds from both 1% and 3% Resort Tax provisions are open to Water and Sewer Districts. Other
funds from state and federal infrastructure funding sources are also only available to Districts. It also moves
liability from individual property owners to the District.
4. Could the Canyon simply join the existing Big Sky County Water and Sewer District by annexation?
While it is possible, it would require a vote of the existing District plus those in the Canyon. That is not
considered feasible at this time.
5. What are likely treated water disposal options?
Groundwater infiltration of high-quality treated water (currently happening with relatively low-quality septic
tank and small community system effluents) and irrigation are options available now. Snowmaking may be an
additional option in the future. Highly treated wastewater is essential for using these options for disposal.
6. Is there any cap on growth in the Canyon area?
Water rights limit the total feasible growth in the Canyon. The Gallatin watershed is a closed basin and senior
water rights holders are downstream. Growth in this area of the Canyon is likely capped at approximately three
times the existing development.
More FAQs are available online at www.gallatinrivertaskforce.org/gallatin-canyon-study/

Next Community Wastewater Information Session
•
•

April 1: 5:30-7:00 pm. Streaming only due to COVID-19 precautions
Join from your computer, tablet or smartphone: https://global.gotomeeting.com/join/541221685.
You can also dial in using your phone. (For supported devices, tap a one-touch number below to join
instantly.) United States: +1 (872) 240-3412
- One-touch: tel:+18722403412, 541221685#: Access Code: 541-221-685

APPENDIX G
NUTRIENT LOAD ESTIMATES
NOTE: The flow and nutrient load values used in this per were calculated as a subset of the
values established in the feasibility study (Appendix a). The current district primarily
encompasses service areas 5 and 8 (Conoco property in the current district is in service area 2).
Totals have been updated accordingly, broken out to reflect the current Gallatin Canyon County
Water And Sewer District (GCCWSD) boundary, the designated sewer service area, and the
original canyon study area.

GALLATIN CANYON SEWER
Preliminary Engineering Report

TABLE G.1 - EXISTING LOAD SUMMARY
Number
of Large
Systems

Total
Nutrie
nt PE
PE

Small
System
Nutrient
Loading
PE PE

Large
System
Nutrient
Loading
PE PE

Total
Annual
Load
lbs per
yr

4

0

10.0

10.0

0.0

65

Small
system
Nutrient
Loading
lbs per
yr
65

8

6

2

65.1

17.5

47.6

358

114

245

0

0

0

0

0.0

0.0

0.0

0

0

0

7894

117

15

11

4

134.7

37.2

97.5

715

235

480

0

0

0

0

0

0

0.0

0.0

0.0

0

0

0

0

0

0

0

0

0

0

0.0

0.0

0.0

0

0

0

7

7300

0

7300

73

1

0

1

40.0

0.0

40.0

144

0

144

8

17700

400

17300

177

3

2

1

218.6

5.0

213.6

129

32

96

9

28000

0

28000

280

1

0

1

200.0

0.0

200.0

721

0

721

10

5950

5950

0

60

17

17

0

42.5

42.5

0.0

276

276

0

11

2975

2975

0

30

8

8

0

22.5

22.5

0.0

146

146

0

12

2750

2050

700

28

7

6

1

17.5

15.0

2.5

114

97

16

13

6935

0

6935

69

2

0

2

85.6

0.0

85.6

556

0

556

14

4600

4600

0

46

14

14

0

39.3

39.3

0.0

255

255

0

15

7150

7150

0

72

21

21

0

55.0

55.0

0.0

357

357

0

16

3450

1050

2400

35

4

3

1

29.1

7.5

21.6

189

49

140

17

0

0

0

0

0

0

0

0.0

0.0

0.0

0

0

0

18
Current
GCCWS
D
Sewer
Area
Canyon
Area

9942

6075

3867

99

20

18

2

95.2

47.5

47.7

618

308

310

17700

400

17300

177

3

2

1

219

5

214

260

32

96

77001

5716

71285

770

30

19

11

744

60

684

2460

381

2242

115018

36766

78252

1150

125

110

15

1055

299

756

4642

1934

2708

Service
Area

Total
Permit
Flow
GPD

Small
System
Design
Flow
GPD

Large
System
Design
Flow
GPD

Total
Design
Flow PE
PE

Total
Number
of
Systems

Number
of Small
Systems

1

1200

1200

0

12

4

2

5376

1520

3856

54

3

0

0

0

4

11690

3796

5

0

6

Large
System
Nutrient
loading
lbs per yr
0

TABLE G.2 UNINCORPORATED BUILD-OUT LOAD SUMMARY
Number
of Large
Systems

Total
Nutrient
PE
PE

Small
System
Nutrient
Loading
PE PE

Large
System
Nutrient
Loading
PE PE

Total
Annual
Load
lbs per
yr

Small
system
Nutrient
Loading
lbs per
yr

Large
System
Nutient
loading
lbs per
yr

4
6
15
18
0
0
0
2
0
17
11
14
0
22
53
14
0
25

0
2
0
6
1
1
1
2
1
0
0
5
4
0
0
1
0
2

10.0
65.1
37.5
266.2
765.4
191.4
55.6
293.9
346.9
42.5
30.0
290.0
171.2
59.3
135.0
56.6
0.0
112.7

10.0
17.5
37.5
54.7
0.0
0.0
0.0
5.0
0.0
42.5
30.0
35.0
0.0
59.3
135.0
35.0
0.0
65.0

0.0
47.6
0.0
211.5
765.4
191.4
55.6
288.9
346.9
0.0
0.0
255.0
171.2
0.0
0.0
21.6
0.0
47.7

65
358
243
1569
578
690
200
617
1135
276
195
1882
1111
385
876
367
0
732

65
114
243
349
0
0
0
32
0
276
195
227
0
385
876
227
0
422

0
245
0
1220
578
690
200
585
1135
0
0
1654
1111
0
0
140
0
310

5

2

3

1059

5

1054

1195

32

1163

1766

44

26

18

2156

77

2079

6130

495

5764

2647

227

201

26

2929

527

2403

11279

3411

7869

Service
Area

Total
Permit
Flow
GPD

Small
System
Design
Flow
GPD

Large
System
Design
Flow
GPD

Total
Design
Flow PE
PE

Total
Number
of
Systems

Number
of Small
Systems

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

1200
5376
5300
23380
62000
15500
4500
23800
28100
5950
4025
26000
13870
7400
18350
7572
0
12392

1200
1520
5300
6246
0
0
0
400
0
5950
4025
4850
0
7400
18350
5172
0
8525

0
3856
0
17134
62000
15500
4500
23400
28100
0
0
21150
13870
0
0
2400
0
3867

12
54
53
234
620
155
45
238
281
60
40
260
139
74
184
76
0
124

4
8
15
24
1
1
1
4
1
17
11
19
4
22
53
15
0
27

Current
GCWSD

85800

400

85400

858

Sewer
Area

176526

8166

168360

Canyon
Area

264715

68938

195777
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Montana DNRC ARPA Grant
Title

Gallatin Canyon Sewer
by Michelle Pond in ARPA WATER & SEWER
INFRASTRUCTURE GRANT APPLICATION
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07/16/2021
id. 20775701

mpond@wgmgroup.com

Original Submission
Project Title

Gallatin Canyon Sewer
APPLICATION TYPE

Project Application

Competitive Grant

Applicant - Local
Government Entity

Gallatin Canyon County Water and Sewer District

Local Government
Definition - pick the
appropriate entity
type for your
organization below

WATER AND/OR SEWER DISTRICT

Check if this is a
unchecked
State Capital Project
eligible for Water and
Sewer Infrastructure
Grant Funds
APPLICANT INFORMATION
Authorized Person

Renae
Schumacher

Applicant Mailing
Address

PO Box 160095

Applicant City

BIG SKY

Applicant State (two- MT
letter state
abbreviation)
Applicant Zip Code

59716.0

Authorized Person
Phone Number

+14065811357

07/16/2021

Authorized Person
Email Address

renaeschumacher@gmail.com

Download Application Application Certification Form House Bill 632 requires that applicants
Certification for
certify that the project is a necessary investment in water or sewer
Signature
infrastructure. House Bill 632 also states that a local government with
stricter health regulations than the state of Montana will receive a
20% reduction in grant funds. Download and complete the
Application Certification Form. Upload the copy of the signed form
below.
Upload Signed Application Certification Form
ARPA_WS_Application_Certification_Form_FINAL.pdf
Project Contact
Person

Mace
Mangold

Project Contact
Mailing Address

109 East Main Street, Suite B

Project Contact City BOZEMAN
Project Contact
State (two-letter
state abbreviation)

MT

Project Contact Zip
Code

59715.0

Project Contact
Phone Number

+14067284611

Project Contact
Email

mmangold@wgmgroup.com

Engineering Firm
Contact Person (if
applicable)

Mace
Mangold

Engineering Firm
Contact Mailing
Address

109 East Main Street, Suite B

Engineering Firm
Contact City

Bozeman

Engineering Firm
Contact State (twoletter state
abbreviation)

MT

Engineering Firm
Contact Phone
Number

+14067284611

Engineering Firm
Contact Email

mmangold@wgmgroup.com
PROJECT DESCRIPTION

Name of System

Gallatin Canyon Sewer

Population of Service 750.0
Area
Median Annual
75586.0
Household Income of
Service Area
Current Average
n/a
Monthly Water Rate
Current Average
n/a
Monthly Sewer Rate
Project Location

Look up project location using DNRC's Interactive Web Map. This link
works in Google Chrome or Firefox. If using IE 8 or later turn off
"Compatibility View" Zoom into project location, "Using X Y" tool in
the tool bar, you can look up your latitude and longitude in decimal
degrees.

Project Location Latitude

45.268321

Project Location Longitude

-111.284816

Project Location
(County)

GALLATIN

Project Type

Sewer (Clean Water State Revolving Fund Eligible)

Sewer (Clean Water Centralized Wastewater Treatment
SRF) Eligible
Projects (select all
that apply)
Problem Summary

The Gallatin Canyon County Water and Sewer District (GCCWSD), Big
Sky County Water and Sewer District (BSCWSD), and Big Sky Resort
Area District (BSRAD) are currently working towards a centralized
sewer system in the “Canyon Area” the U.S. Highway 191 corridor
east of Big Sky. The project is needed to better manage wastewater
from new development and progressively retire existing septic
systems to protect public health and mitigate environmental impacts.
The project also provides the base infrastructure to progress
towards several community goals 1) protecting the long-term health

of the Gallatin River watershed, 2) construct more workforce housing,
3) increase water conservation, 4) improve sewer capacity and
redundancy, and 5) reduce nutrient loading to the impaired West
Fork watershed.
The Canyon Area, along the Gallatin River and Highway 191 near Big
Sky, MT, is an unincorporated community of approximately 1,000
people. The Canyon Area consists of a sprawling mix of commercialindustrial area, residential areas with relatively low density, and open
space. The area is developing rapidly. Sewer service in the Canyon
Area currently consists of numerous septic systems and larger
“public” wastewater systems servicing individual development areas
– Buck’s T-4, Ramshorn subdivision, Ophir Elementary and Lone
Peak High School, among others. These septic systems and their
drainfields release low quality effluent compared to well-operated
centralized wastewater treatment options that elevates nutrient
loading to the Gallatin River while increasing human health risks to
those on private wells.
Without a central sewer system, development will continue under the
‘well-septic-sprawl’ model, elevating human health and Gallatin River
impairment risk, and failing to address Big Sky’s workforce and
‘missing-middle’ housing problems. In addition, Gallatin Canyon
traffic congestion and emissions pollution worsens, as the workforce
primarily commutes over 30 miles from the Gallatin Valley.
Currently, approximately 115,000 gallons per day (gpd) of septic
system effluent is discharged from 70-100 systems in the Canyon
Study Area (engineer’s estimate, measured flow is not available and
state and county databases do not capture all existing systems). A
groundwater nitrogen loading model was completed as part of the
2020 Feasibility Study. The model identified Canyon Area septic
systems as a primary nutrient source, contributing nitrogen loads
that approximately double instream concentrations in the adjacent
stretch of the Gallatin River compared to natural background base
flow loading. The Gallatin River is not yet deemed impaired for
nutrients, but it has elevated nutrient concentrations as compared to
other, similar rivers in undeveloped areas. Algal blooms have
become more common on the mainstem Gallatin in recent years and
protecting the river is a local and regional priority. Additionally, the
West Fork of the Gallatin River, which drains the Big Sky Area to the
Gallatin River at the north end of the Sewer Service Area, has three
tributaries currently listed as impaired for nutrients under section
303(d) of the Clean Water Act. The West Fork’s impaired status
constrains the BSCWSD’s options with respect to providing costeffective, environmentally responsible treated effluent disposal,
which the proposed project is intended to alleviate.
The majority of drinking water wells in the project area are shallow
and draw from the same aquifer that the septic systems discharge to,
and therefore are more susceptible to nitrate contamination. Nitrate
in groundwater can be an indicator of septic system contamination.
One of Montana Bureau of Mines and Geology (MBMG) Canyon Area

monitoring wells had an average nitrate level of 8.43 mg/l in 2020 and
has reached levels as high as 28.8 mg/l. This indicates a serious
health riskalready exists. When nitrate is present in groundwater at
the Maximum Contaminant Level (MCL) of 10 mg/L, it indicates that
about 20% of that water was discharged from a septic system.
The Canyon Area population and sewer flows are expected to grow
approximately 2.7 and 4.1 times current levels, respectivelyin the
next 20 years. The GCCWSD was formed in December 2020, with the
intention of pursuing a new solution to wastewater management in
the Canyon Area. The proposed Sewer Service Area is well suited for
constructing a central collection main adjacent to Highway 191 that
would service all new development and provide centralized
wastewater collection and treatment service to numerous existing
septic systems. Decommissioning aging, inconsistently maintained,
on-site septics and replacing them with centralized collection and
treatment will substantially reduce nitrate loading to the aquifer and
the associated health risks. Risk of future microbial contamination of
drinking water wells from wastewater will be much reduced as well.
Substantial further human health risk reduction is anticipated as the
GCCWSD seeks to identify central water system solutions, with the
objective of reducing reliance on un-monitored potable water wells
and promoting water conservation through comprehensive water
supply planning and management.
In summary, centralized wastewater infrastructure is fundamental to
protecting the long-term health of the Gallatin River while mitigating
the impacts of increased growth in the Canyon Area. Increased
density developments will aid in providing affordable and/or work
force housing and reducing Gallatin Valley commuter traffic
congestion. Without central infrastructure, the development model of
individual wells and septic systems will continue, increasing
environmental and human health risks, while further straining
Montana Department of Environmental Quality (DEQ) and county
health department regulatory staff resources. Additionally, the
impaired status of water bodies in the West Fork Watershed currently
limits the BSCWSD’s wastewater disposal options. Currently the
BSCWSD does not have a reliable, redundant effluent disposal
alternative to its turf irrigation, which is contrary to its water supply
augmentation and water conservation goals. Project implementation
would result in aquifer recharge with extremely high-quality effluent,
transitioning from current land application that results in 100%
consumptive use of this invaluable resource.

Project Summary

Nearly five miles of sewer collection main is proposed along Highway
191 and throughout the existing Canyon Area development corridor.
Wastewater will be conveyed largely by gravity to a new Canyon Area
Lift Station constructed southwest of the intersection of Lone
Mountain Road (Hwy 64) and US Hwy 191. The new lift station would
pump wastewater west along Hwy 64 to the existing Big Sky Water
Resource Reclamation Facility (Big Sky WRRF). The Big Sky WRRF is
currently undergoing an upgrade and expansion utilizing Membrane
Bioreactor (MBR) technolgy and will produce a high quality effluent
compliant with Class A-1 reuse effluent, Montana’s highest
designated wastewater effluent quality. The BSCWSD treatment
upgrade is scheduled for completion in 2023. Wastewater will be
screened, de-gritted, and then treated through a series of
anaerobic/anoxic/aerobic zones to maximize biological nutrient
removal. Biosolids will be aerobically digested, dewatered, and
composted with sawdust and coarse green waste.
Treated GCWSD effluent and some of BSCWSD’s effluent would be
conveyed by gravity back to the Canyon Area for disposal via
groundwater infiltration or as irrigation reuse. The disposal and reuse
main will be extended south up the Hwy 191 corridor to facilitate
disposal at a number of groundwater recharge locations that would
be permitted through Montana DEQ’s Water Protection Bureau.
Effluent conveyed in the pipeline will also be available for irrigation of
existing and future developments. Ancillary benefits of this
groundwater discharge and irrigation include conserving cool, clean
Gallatin River aquifer water by reducing irrigation with groundwater,
recharging of the aquifer with high-quality treated effluent, and
progressively removing septic systems to reduce human health risks
associated with septic sourced nitrate and pathogens that have the
potential to contaminate drinking water wells.
PROPOSED PROJECT - GOALS, OBJECTIVES, AND EFFECTIVENESS
House Bill 632 Section 27 requires applicants to clearly define the
project outcomes, how they will achieve those outcomes, and how
they will measure the effectiveness of their project. A project goal is
an overarching statement of what a project should achieve. Example:
Provide safe and reliable drinking water for the community. The
objectives are the tangible deliverables necessary to achieve the
goal; for example, drill a new well to replace the spring water source,
repair cracked water mains and install water meters to detect
pressure issues throughout the system. The project effectiveness
statement should clearly state how each objective will be measured
using qualitative or quantitative metrics. Example: 2,000 feet of new
water main, 400 water meters.

Project Goal

Goal: Provide infrastructure for safe and reliable wastewater
management for the community. This project provides the base
infrastructure to progress towards several related community goals
including: 1) protecting the long-term health of the Gallatin River, 2)
protecting human health for developments utilizing the local aquifer
for water supply 3) reducing nutrient loading to the impaired West
Fork watershed, 4) conserving water, 5) improving sewer capacity
and redundancy for BSCWSD, 6) reducing development sprawl, and
7) supporting construction of workforce/affordable housing.

Project Objectives

1. Construct a centralized sewer system for the Gallatin Canyon
County Water and Sewer District, with sufficient capacity for longterm expansion of the District. 2. Consolidate wastewater treatment
to a single entity (BSCWSD) resulting in numerous efficiencies
associated with single WRRF (administrational, operational, reduced
treatment infrastructure, consolidated energy use, etc.).

Project Effectiveness 1. A collection and conveyance system capable of handling all
projected Canyon Study Area wastewater loads to the Big Sky County
Water and Sewer District (BSCWSD) Water Resource Reclamation
Facility (WRRF) for treatment. 2. A conveyance system capable of
bringing all projected Canyon Study Area and some BSCWSD treated
effluent to a groundwater discharge system in the canyon area. 3. A
groundwater discharge system capable of handling 200,00 gallons
per day (gpd) near-term and greater than 500,000 gpd long-term. 4.
Installation of the proposed infrastructure will reduce nutrient loading
and human health risks associated with septic systems. A
preliminary nutrient load accounting has been completed for both the
West Fork and the Gallatin River that can be refined if accurate
measurement is necessary to document that a net-nutrient reduction
is maintained to the Gallatin River. Consideration has been given to
updating the BSCWSD’s exiting Nutrient Management Plan in addition
to implementing a nutrient trading program in accordance with
Circular DEQ-13, Montana’s Policy for Nutrient Trading.
SEWER PROJECT SUPPLEMENTAL QUESTIONS Please respond to
the following yes/no questions. Provide a short explanation in the
field provided when prompted.
1) Are there
documented public
health or safety
threats?

Yes

Provide a short
description of
documented public
health or safety
threats.

Drinking water is provided via numerous well systems spread
throughout the area, the majority of which are not actively monitored.
One well in the area had an average nitrate level of 8.43 mg/L in 2020
and has reached levels as high as 28.8 mg/L. This indicates current
health risks from septic effluents to drinking water sources. Nitrate in
groundwater can be an indicator of septic system contamination.
When nitrate is present in groundwater at the MCL of 10 mg/L, it
indicates that potentially 20% of that water was discharged from
septic systems.. ArcNLET-based nutrient modeling indicates that
some parts of the aquifer exceed the MCL and will become
exceedingly worse at projected build-out if improved wastewater
management is not implemented. Elevated nitrate levels in drinking
water may result in negative human health effects, including
interference with the blood’s ability to deliver oxygen to the body.
Other potential health effects may include decreases in blood
pressure, increased heart rate, headaches, abdominal cramps, and
vomiting. Infants are most susceptible to high nitrate levels.

2) Are there
documented toxicity
impacts to aquatic
life?

No

3) Are there impacts Yes
to a waterbody that
is listed on the
State’s 303d list?
Provide a brief
description of
impacted
waterbody(s) on the
State's 303d list.

Three waterbodies in the West Fork Watershed are currently deemed
as “impaired waterbodies” under the Clean Water Act’s 303(d) list
and have total maximum daily loads (TMDLs) for Nitrate+Nitrite and
Total Nitrogen (TN). These are the Middle Fork of the West Fork, the
South Fork of the West Fork, and the West Fork of the Gallatin River.
With relatively low base flow rates (i.e. 10 to 20 cfs) and currently
impaired status, the West Fork is extremely sensitive to additional
nutrient loading to these water bodies and underlying aquifer.
Comparatively, the Gallatin Riveris not currently impaired and has an
order of magnitude greater flow rate than the West Fork, resulting in
greater dilution capacity and overall resiliency to anthropogenic
impacts. BSCWSD currently uses 100% of its treated effluent on golf
courses and other turf areas, which is a consumptive use and not a
long-term benefit to water supplies. With the proposed project, some
of BSCWSD’s current effluent would be disposed of in the canyon,
rather in the West Fork Watershed, where the BSCWSD is located.
Initial estimates of potential load reduction indicate that West Fork
water quality may be improved to non-impaired status.

4) Is this system
under an
administrative order
for compliance?

No

5) Does a county
No
water and/or sewer
district need to be
formed to create the
appropriate structure
to manage and
administer this
contract?
6) Does the project Yes
protect public health?
How does the project Decommissioning aging, inconsistently maintained, on-site
protect public health? wastewater systems and replacing them with a centralized sewer will
reduce nitrate and pathogenic organism loading to the local aquifer,
which is the primary source of drinking water in the Canyon Area.
This will eliminate the health risk associated with the septics and
wells. Modeling shows that even at projected 20-year build-out
population, if a centralized sewer is implemented, the aquifer will
have less nitrate loading than is now occurring. Continued use of
outdated and aging septic systems increases the chance of system
failures that lead to surfacing of wastewater. Contact with surfaced
septage is an acute health risk that exposes people, often children,
to pathogens that cause diseases such as gastroenteritis, hepatitis,
and dysentery. Nutrient reductions from this project will enhance
contact recreation safety. Nutrient loading to surface water increases
risk of harmful algal blooms (HABs), which cause health hazards
ranging from rashes to death from exposure to cyanotoxins in the
water. Children and pets are more likely than adults to ingest water
and have a severe reaction. The Gallatin River is highly valued for its
variety of non-contact and contact recreation opportunities. Nonharmful algal blooms have occurred in the Gallatin in recent
summers.
7) Will project reduce Yes
toxic effects to
aquatic life?
Provide a short
description how the
proposed project will
reduce toxic effects
of aquatic life.

Algal blooms have occurred in the West Fork tributaries and the
Upper Gallatin River in recent years, but there have been no
associated cyanotoxins or hypoxia documented. As wastewater and
nutrient loading increase, the risk for these toxic effects increases.
By removing significant nutrient loads, this project will help reduce
the risk of toxic effects to aquatic life.

8) Does the project Yes
reduce sediment
and/or nutrient loads
to surface waters or
riparian areas?

Provide a short
description of
reduction of sediment
and/or nutrient loads.

Yes. According to modeling and stream flow data, the Canyon Study
Area septic systems cause nutrient concentrations to roughly double
in the adjacent stretch of the Gallatin River during baseflow. The
Upper Gallatin River is not currently listed as impaired for nutrients,
but elevated levels are present, and it has experienced algal blooms
in recent years. With projected growth and continued installation of
onsite systems based wastewater management, septic-related
nitrogen loads to the Gallatin River would approximately double in the
next 20 years. A major outcome of the project will be reduced nutrient
loading to the Gallatin River by replacing aging septic systems with a
centralized sewer collection and treatment system that treats to
Class A1 effluent quality. Additionally, nutrient loading to three
303(d)-listed tributaries in the West Fork of the Gallatin and the
associated riparian areas will be greatly reduced by moving some of
BSCWSD’s effluent out of the watershed, for groundwater disposal in
the GCWSD. It is estimated that enough nutrients could be removed
to meet the West Fork’s Nitrate+Nitrite and Total Nitrogen TMDLs.

9) Does the project
improve water use
efficiency or
enhance wildlife
habitat?

Yes

Provide a short
description of how
the project improve
water use efficiency
or enhance wildlife
habitat.

The water quality protection benefits of the project are intended to
maintain compliance with DEQ instream standards that are primarily
set based on risk of ecological impact. The Gallatin River is a blueribbon designated river with nearly 3,000 trout per mile and is under
consideration for Wild and Scenic Designation. Both the Gallatin
River and its tributaries in the West Fork are valuable cold-water fish
habitat and integral components of the ecosystem that supports a
rich variety of wildlife. Studies show that septic systems in the
canyon result in in-stream Gallatin River nutrient concentrations
approximately twice what is expected with natural background
conditions. Algal blooms linked to excess nutrients have occurred in
the Gallatin River in recent years. The Gallatin River Task Force has
identified excess nutrients and climate change as two of the three
main pressure points on the health of the Gallatin River. This project
will remove a major long-term source of nutrients to the rivers and
help alleviate groundwater depletion concerns, increasing drought
and climate change resiliency. This project will help protect and
enhance the quality of this valuable habitat. Water use efficiency will
be improved by facilitating groundwater recharge and allowing
transition from current land-application practices.

10) Are permit
compliance issues
being addressed?

Yes

Provide a short
description of how
permit compliance
issues are being
addressed.

Very few of the existing septic systems are actively monitored for
permit compliance based on being either “grandfathered in” or not
triggering the flow threshold that requires sampling. Review of
discharge monitoring reports (DMR’s) for the select systems that do
have records show difficulty achieving required effluent quality
resulting in violation notices but it does not appear that any have
been issued an Administrative Order for Compliance (AOC).

11) Is the system
No
under formal
enforcement action?
12) Does the
Yes
proposed project help
meet a TMDL?
How does the project Three waterbodies in the West Fork Watershed are currently deemed
help meet a TMDL? as “impaired waterbodies” under the Clean Water Act’s 303(d) list
and have total maximum daily loads (TMDLs) for Nitrate+Nitrite and
Total Nitrogen (TN). These are the Middle Fork of the West Fork, the
South Fork of the West Fork, and the West Fork of the Gallatin River.
The BSCWSD currently land applies 100% of its treated effluent via
golf course irrigation. This application method has the potential to
leach nutrients to groundwater that is hydraulically connected to
surface water. Nutrients from irrigation can also be transported to the
listed streams in stormwater and spring runoff. This has been
identified in past studies as a contributor to the nitrogen loading to
the three impaired waterbodies in the West Fork Watershed. The new
Big Sky WRRF will reduce nutrient loading from irrigation to the West
Fork, and development of groundwater disposal in the Canyon will
minimize future nutrient loading in the watershed. Estimates suggest
that nutrients could be reduced enough to meet TMDL limits and
potentially delist the West Fork from the Clean Water Act’s 303d list
of impaired waterbodies. It would certainly help move the watershed
toward meeting its nutrient TMDLs.
13) Does the project No
propose to correct
infiltration or inflow in
the collection
system? Is an active,
on-going I/I reduction
program in place?
14) For effluent
Yes
reuse projects or
total retention
systems, have water
rights or diversion of
the point of use been
addressed with
DNRC?

Provide short
description of how
water rights or
diversion of the point
of use issues have
been addressed with
DNRC.

Initial conversations have been held with DNRC staff to convert the
current land application disposal (100% consumptive use) to
groundwater disposal. The change in ‘place of use’ is feasible and
there is potential for receiving water right mitigation credit given that
the project would recharge the aquifer with Class A-1 effluent quality
that meets DNRC reuse standards.

15) Will the project
address capacity
and/or reliability
issues with a unit
process and or
equipment in the
existing system?

Yes

Provide a short
description how the
project will address
capacity and/or
reliability issues.

The Big Sky WRRF Improvements will result in a fully redundant
wastewater treatment process, with standby basin volume,
equipment and power generation. The existing septic systems and
small public wastewater treatment systems are aging and not actively
maintained. As a result, effluent quality from these systems is
expected to be lower than intended, and in most cases will not meet
present day design criteria and treatment standards. The project is
intended to replace this network of unreliable “equipment”. In
addition, this project addresses disposal capacity limitations for the
BSCWSD. It is intended to provide another method of effluent
disposal, whereas currently the District has to rely completely on
winter storage and summer irrigation for its effluent disposal.

16) Does the project Yes
reduce energy
consumption or
include energy
reducing principles or
technologies?

Provide a brief
description of energy
reduction as a result
of the proposed
project.

Energy use will increase with the change to a centralized mechanical
system, mostly to pump wastewater up to the BSCWSD WRRF.
However, consideration for energy reducing principles and
technologies, such as solar arrays and premium efficiency motors
pumps, will be included in the project. Groundwater discharge will be
facilitated largely via gravity fed pressure to the Canyon Area rather
than BSCWSD’s continued reliance solely on pumping effluent uphill
for disposal. Calculations of potential energy savings related to the
combined operations of GCCWSD and BSCWSD have not been
completed, however, a net energy reduction may exist based on the
opportunity to substantially reduce BSCWSD’s effluent disposalrelated energy consumption. One of the goals of the BSCWSD WRRF
upgrade is to be one of the most energy-efficient MBR facilities in the
country. Treatment of Canyon Area wastewater at the BSCWSD
WRRF will benefit. The largest energy demand in wastewater
treatment is aeration in the activated sludge process, and digestion
process. The BSCWSD WRRF project minimizes energy by selecting
Inovair blowers, 25-45% more efficient than alternatives. Other energy
saving measures taken at the Big Sky WRRF include the use of
premium efficiency motors and of ammonia-based aeration control
(ABAC).

17) Is the water
system metered?

No

18) Is project driven Yes
by growth issues? Is
the project proposing
to support
development that is
less than 50%
occupied?

Provide a short
description of how
the project is driven
by growth issues,
supports
development that is
less than 50%
occupied.

Growth in the Canyon Area has increased in recent years. The bulk of
Canyon Area residences in the planning area are occupied yearround. The area suffers from lack of workforce/affordable housing,
and the Canyon Area development model of individual wells and
septic systems results in inefficient land use (e.g. development
sprawl). One current example, is a new high-density development
waiting in limbo that would provide 265 living units, including some
designated ‘affordable housing’. Centralized sewer is expected to
promote infill and redevelopment of underutilized land parcels. In
addition to reducing the environmental, health, and administrative
burdens of individual septic use, this should help alleviate other
current community challenges such as commuter traffic congestion
from workforce/affordable housing in the Gallatin Valley, and its
related pollution. Flows and population are expected to grow 5.4 in
the next 20 years. Tourism in area is expected to increase due to
efforts to attract more visitors with mountain biking, concerts, rodeos
and other events. This will cause more vacation properties to be
occupied year-round rather than just the summer, increasing the
strain on local infrastructure. The COVID-19 pandemic accelerated
this trend, with many people buying, renting, or vacationing in the
area to escape urban areas.

19) If a wastewater Yes
project, does it
extend service to
areas now served by
septic systems and
especially failed onsite septic systems?
Provide a short
description how the
project extends
service.

Yes, this is the primary purpose of this project. There are a few larger
shared/public wastewater systems, but most properties in the project
area are currently served by septic systems. (Note: the larger
shared/public wastewater systems provide poor effluent quality
compared to the proposed MBR treatment). While the District is
unaware of any failed septic systems, a significant number are much
older than their expected lifespan or are unpermitted. These are likely
not operating as designed and are at risk of complete failure.

20) Does the project Yes
result in better
stormwater
management, which
reduces potential for
sediment or other
pollutants to reach
surface water?

Provide a short
description how the
project results in
better stormwater
management.

Since a new treatment plant is not needed and existing groundwater
infiltration areas will be used, there will be negligible new impervious
area developed by this project. Green stormwater components will be
considered in the design of the pumphouse to minimize negative
impacts through stormwater quality and quantity. The BSCWSD
currently land applies 100% of its treated effluent via golf course
irrigation. The project proposes to convert much of this applied
irrigation water to groundwater recharge in the canyon, which will
reduce nutrient loading to waterbodies in the West Fork Watershed
during storm events and spring runoff.

21) Does the project Yes
help conserve
irrigation water or
reduce livestock
impacts to riparian
zones?
Provide a short
description how the
project helps to
conserve irrigation
water or reduce
livestock impacts to
riparian zones.

The BSCWSD currently land applies 100% of its treated effluent via
golf course irrigation. The project proposes to utilize treated effluent
for groundwater recharge, which will allow partial conversion of
current land application water and ultimately allow the BSCWSD to be
less reliant on irrigation disposal in the future. Findings from the 2020
Feasibility Study have been used to support the Gallatin River Task
Force’s nutrient assessment efforts that have identified livestock
impacts to water quality and riparian zones and identify future
mitigations projects, but these efforts are not directly addressed by
the proposed project.
LEVEL OF READINESS Select "Yes", "No" or "Not Applicable" for the
following items. Yes indicates that the milestone has been completed.
No indicates that the milestone has not yet been completed and will
need to be done as part of the project. N/A indicates that that is not a
necessary step for project completion. If "Yes", provide the date and
upload the corresponding documents.

Capital Improvement Not Applicable
Plan
Growth Policy

Not Applicable

Engineering
Procurement
Completed and
Contracted

No

Preliminary
Engineering Report
or Technical Memo

Yes

Date - Preliminary
Engineering Report

7/15/2021

Upload Preliminary Engineering Report

FINAL_Canyon_Sewer_Area_PER_210715_v4.pdf
Uniform Application

No

Final Design

No

Water Rights
Finalized

No

Right of Way, Land No
Purchases, Site Title
Complete
MEPA/NEPA
Completed

No

DEQ Plan Approval

No

Project Bid

No

Under Construction

No

Quote for Equipment No
Purchases (ARPA
Eligibility Verified)
PROJECT SCHEDULE All ARPA Funds must be obligated by
December 31, 2024, the period of performance will extend until
December 31, 2026. Funds must be expended, and all reporting must
be complete prior to December 31, 2026.
Indicate actual or approximate start and end dates for each project milestone.
Schedule.xlsx
PROJECT BUDGET
Project Funding
Package: Table 1

Instructions: Complete the steps below. Download Table 1: Project
Funding Package Budget Table; Save table to a local drive; Complete
the Funding Package Budget Table. Modify the budget line items and
columns to best reflect the specific project details. Include grant
funds requested, as well as secured and potential funding sources.
For unsecured funds, include submittal date(s) of application(s)
submitted and the status of all funding applications in the budget
table; and Upload completed table below. Status of Commitment
Options No contact -- No contact has yet been made with the funding
source; Discussed/Not Applied -- Project has been discussed with
the funding source, but no application has been submitted. Briefly
describe the discussion with the funding source and the likelihood of
obtaining the funds; *Application Submitted -- An application has
been submitted, but funding has not yet been awarded. Briefly
describe the status of application below; **Funds Committed -- Funds
have been committed by the funding source. Upload commitment
letter(s) or other documentation verifying the commitment of funds
below and the dates awarded.

MATCH FUNDING GUIDELINES

Minimum Allocation Grant requires the lesser of: a. one-to-one
matching funds; or b. 25% of the amount that the local government
received in coronavirus local fiscal recovery funds provided for in
ARPA. Competitive Grants - preference may also be given to projects
that provide a higher match rate.

MATCH FUNDS WARNING!

Recipients cannot use ARPA funds to satisfy non-federal matching
requirements for other Federal programs whose statute or
regulations bar the use of Federal funds to meet matching
requirements.

Detailed Project
Budget: Table 2

Instructions: Complete the steps below. Download Table 2: Detailed
Project Budget Table; Save table to a local drive; Complete the
Project Budget Table. Modify the budget line items and columns to
best reflect the specific project details. Provide an estimated project
budget, include administrative costs including legal, land acquisition
and audit costs; engineering and construction related costs. Indicate
costs that have already been spent on the project; and Upload
completed table below.

Upload Project Budget Tables
Table1ProjectFundingPackage_07-15-21_FINAL.xlsx
Table2ProjectBudget_FINAL.xlsx
Budget Narrative

n/a

**Committed Funds - Upload Commitment Letter(s)
H.1_Signed_First_Amended_and_Restated_Big_Sky_Interlocal.pdf
Minimum Allocation
Grant Requested

0.0

Competitive Grant
Requested

25000000.0

Total Match

26400000.0

Total Project Cost

51400000.0

BEFORE YOU
SUBMIT

Please Note: The verification of receipt will only go to the email
address associated with the person that registered for the
Submittable account. Once you have completed your application,
please click “Save” and “Submit”.

H.3 SRF PRIORITY LIST SURVEY

WPCSRF PROJECT PRIORITY LIST SURVEY
Revision 3/23/11

Proposed stormwater, non-point-source or wastewater system improvement needs, excluding
operation & maintenance, and growth development.
Name of Community or System: Gallatin Canyon Water and Sewer District (GCWSD) - Sewer Project
County or Counties: Gallatin County
Population of Service Area:

Less than 770

Median Household Income of Service Area: Not readily available
Current Average Monthly Residential Water Rate: NA
Current Average Monthly Residential Sewer Rate: $72 (projected user rate from Feasibility Study)
Name of Contact Person:

Renae Schumacher

Title of Contact Person:

GCWSD Board Member

Address:

Date: 6/30/2021

PO Box 160095
Big Sky, MT 59716

Telephone: ( 406 ) 581-1357
Fax: ( NA )
Email renaeschumacher@gmail.com
============================================================================

Please provide the following information (As a guideline, do not exceed approximately 200 words
per question):
1. Provide a brief description of the proposed project. Include the reason(s) for the project. Make sure to
address the following specific items, where applicable:
a. Does the project protect public health (i.e. reducing sewer back-ups, sewering on-site systems,
reduce drinking water impacts, enhance contact recreation safety or enhance operator safety)?
b. Will project reduce toxic effects to aquatic life (e.g. chlorine, ammonia or metals to riparian areas)?
c. Does the project reduce sediment and/or nutrient loads to surface waters or riparian areas?
d. Does the project improve water use efficiency or enhance wildlife habitat?
e. Are permit compliance issues being addressed?
f.

Is the system under formal enforcement action?

g. Does the proposed project help meet a TMDL?
h. Does the project propose to correct infiltration or inflow in the collection system? (Please describe
what is known about the levels of infiltration and inflow into the system).
The proposed project would abandon existing septic and small public systems and construct a centralized
sewer system for the current GCWSD (phase 1) and its expected expansion (phase 2). Gravity collection
would convey wastewater to a lift station that would pump it to the Big Sky County Water and Sewer
District’s (BSCWSD) newly upgraded membrane bioreactor (MBR) treatment plant. Treated effluent from
both districts would flow back to the Canyon Area for groundwater recharge.
Current septic system discharges result in elevated nutrient loading to the Gallatin River (which has
experienced algal blooms and degraded fish habitat in recent years) and pose a human health risk to
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private wells throughout the developed Canyon corridor. One of the monitored public systems has violated
effluent permit levels in the past years and groundwater monitoring indicates nitrate Maximum
Contaminant Levels (MCLs) are exceeded. A number of aging, non-monitored community/commercial
scale systems also exist that are likely not performing as intended and potentially contributing to excess
nutrient loading and potential MCL exceedances. Improving treatment of Canyon wastewater through a
centralized sewer and enabling BSCWSD discharge in the Sewer Area would provide multiple
environmental benefits; 1) reduced nutrient loading into the impaired West Fork watershed – potentially
to an un-impaired status meeting TMDLs, 2) reduced nutrient load to the Gallatin River, and 3) increased
potential for water conservation and reuse.
2. For effluent reuse projects or total retention systems, have water rights or diversion of the point of use
been addressed with DNRC?
Initial conversations have been held with DNRC staff to covert the current land application disposal
(100% consumptive use) to groundwater disposal. The change in ‘place of use’ is feasible and there
is potential for receiving water right mitigation credit given that the project would recharge the
aquifer with Class A-1 effluent quality that meets DNRC reuse standards.
3. Will the project address capacity and/or reliability issues with a unit process and or equipment in the
existing system?
Yes. The network of existing septic systems and small public wastewater treatment systems are aging
and not actively maintained. As a result, effluent quality from these systems is expected to be lower
than intended, and in most cases will not meet present day design criteria and treatment standards.
4. Does the project reduce energy consumption or include energy reducing principles or technologies
(explain)?
Energy use will increase with the change to a centralized mechanical system, mostly to pump
wastewater up to the BSCWSD WWTF. However, energy efficient pumping technology will be
incorporated in design to optimize energy use.
5. Is the water system metered?
No. Current Canyon Area development relies on individual septic systems and wells such that no
meter data is available.
6. Is an active, on-going I/I reduction program in place? If so describe actions taken to reduce/monitor I/I.
N/A – new construction
7. Provide an estimated project budget, including potential funding sources and the status of all funding
applications. Include engineering, legal, and administrative costs in addition to construction related
costs.
The following budget is based on findings from the 2020 Canyon Area Feasibility Study. An updated
budget will be provided in the forthcoming Preliminary Engineer Report:
PROJECT COMPONENT
Collection System – Bighorn Center to Ophir School
Lift Station / Forcemain / Return Water Pipeline
Disposal Conveyance – US 191 Reuse Main
Groundwater Recharge Infrastructure
Engineering, Legal and Administrative Costs (30%)

Total =
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BUDGET ESTIMATE
$8.7 Million
$11.4 Million
$3.0 Million
$1.8 Million
$7.1 Million
$32.0 Million

The primary project funding mechanism is planned to be a combination of secured Resort Tax funding,
ARPA funding and the State Revolving Fund loan program. Resort Tax funding is approved by voters
and is in place to fund up to $12 million in project costs.
Expected Grant ($) Expected Loan ($)

Funding Source

20M

TBD

12M
TBD (ARPA
funding
dependent)

NA
TBD

ARPA Competitive Grants
Big Sky Resort Tax Funds
WPC SRF

Status

Preparing
Application
Committed
Applying to
Priority List

8. Provide a project schedule (month/year) for each key task of the proposed project. (e.g., bond election,
P&S submittals, bid date, bid opening, award, construction start, etc.)
Preliminary Project Schedule:


PER Completion (7/2021)



Funding (12/2021)



Rate and Impact Fee Structure (12/2021)



Construction Documents (10/2022)



Bid period (01/2023)



Bid opening (02/2023)



Award (03/2023)



Construction start (06/2023)



Construction complete (06/2024)

9. Has a planning document or preliminary engineering report (PER) been prepared and submitted to SRF
for review? Has the PER been approved by SRF?
A comprehensive Feasibility Study was completed in May 2020. The PER will be completed and
submitted to SRF by July 15th, 2021.
10. Has engineer been hired following applicable State of Montana laws for public projects for design and
construction management? If yes, please provide contact information.
Yes. WGM Group, Inc and AE2S, Inc. have been contracted for a preliminary engineering report
(PER). Contact:
Mace Mangold, P.E., LEED AP
M: 406-399-2854 O: 406-728-4611
109 East Main Street, Suite B
Bozeman, Montana 59715
11. Have plans and specifications been prepared and submitted to the WPCSRF program? What is the
status of plan and specification submittal?
No. The PER will be completed and submitted by July 16th, 2021. Further plans and specifications
have not been contracted at this time.
12. Are user rates and charges in place to allow for additional debt service? Have rates and charges been
submitted and reviewed by the SRF and found to be adequate?
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No. User rates will be established later in the planning process. They can be structured to cover debt
service, as necessary.
13. All other funding in place (If so, please identify in budget summary)?
In Progress. Please see the second table in section 7.
Of note, the project planning date has been funded and supported by the Big Sky Resort Area
Tax District. The community voted to approve an additional 1% resort tax to fund infrastructure
projects. In addition to earmarking $12M for this project, the 1% for Infrastructure tax provides
a long-term funding mechanism to support continued project implementation and operation.
Big Sky Resort Tax, 1% for Infrastructure
14. Is project driven by growth issues? Is the project proposing to support development that is less than
50% occupied?
Yes. The Big Sky region currently has a workforce housing shortage and the Canyon Area
development model of individual wells and septic systems results in inefficient landuse (i.e.
development sprawl). Present-day, new high-density development is waiting in limbo that would
provide 265 condominium-based living units that is intended to help fill the workforce housing gap.
Additionally, central sewer is expected to promote infill and redevelopment of underutilized land
parcels. Flows and population are expected to grow to nearly 2.7 times the current level in the Sewer
Area and the entire Study Area in the next 20 years. The current GCWSD is projected to grow to 5.4
times present levels during the same period.
Beyond the rapid new development in the area, other factors will affect growth in the area. Tourism in
the Big Sky area is expected to increase due to efforts to attract more year-round summer visitors with
mountain biking and events. This will cause more vacation properties to be occupied year-round,
increasing the strain on local infrastructure. The COVID-19 pandemic accelerated this trend, with
many people buying, renting, or vacationing in the area in order to escape denser urban areas.
15. If a wastewater project, does it extend service to areas now served by septic systems and especially
failed on-site septic systems?
Yes. There are a few larger shared/public wastewater systems, but most properties in the project area
are currently served by septic systems. (Note: the larger shared/public wastewater systems provide
relatively poor effluent quality compared to the proposed MBR treatment). While the District is
unaware of any failed septic systems, a significant number are much older than their expected
lifespan or are unpermitted and are likely not operating as designed and are at risk of complete
failure.
16. Has a county water and/or sewer district been formed? Do you anticipate that a District will be formed
and if so when?
Yes. The Gallatin Canyon Water and Sewer District was formed by petition in December 2020 in
anticipation of this project. Phase 1 of the proposed project would serve the current District. It will
need to be expanded in order to serve the proposed phase 2. Other properties in the Canyon are
encouraged to join the District to increase public and environmental health benefits and improve
affordability.
17. Does the project result in better stormwater management, which reduces potential for sediment or other
pollutants to reach surface water?
No.
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18. Does project help conserve irrigation water or reduce livestock impacts to riparian zones?
Yes. The BSCWSD currently land applies 100% of its treated effluent via golf course irrigation. The
project proposes to convert much of this applied irrigation water to groundwater recharge.
19. Additional Information:
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H.4 Competitive ARPA Award

October 8, 2021

Scott Altman
Gallatin Canyon Water and Sewer District
109 East Main St., Suite B
Bozeman, MT 59715
RE: Notice of ARPA Water & Sewer Grant Award
Dear Scott Altman:
On behalf of the State of Montana, it is my pleasure to notify you that the Gallatin Canyon Water and
Sewer District has been conditionally approved for an ARPA Water & Sewer Competitive Grant award
in the amount of $2,000,000 for the Central Sewer System Project.
Montana is leading the nation in making critical water and sewer infrastructure investments, with more
than 80 percent of them supporting our rural communities. Projects such as this help address the critical
water and sewer infrastructure needs of our local communities, allowing them to prepare for long-term
growth and take action to address immediate community needs. I appreciate the planning and dedication
that your community has taken to advance this critical project, so that all Montana communities and
families may thrive.
Please note that pursuant to section 28 of HB 632, if a local government awardee or any of its authorized
agents have health regulations related to COVID-19 that are more strict than those imposed by the state
in effect at the time a grant is awarded, the grant will be reduced by 20 percent. In your application, you
were required to certify whether relevant regulations were in effect. Please update the Department of
Natural Resources and Conservation (DNRC), in writing, if that has changed between the date you
submitted your application and the date of this award letter.
Staff at the Montana Department of Natural Resources and Conservation (DNRC) will contact the
Gallatin Canyon Water and Sewer District directly with more information in the upcoming weeks. In the
meantime, if you have any questions, please contact Shawna Swanz, the ARPA Grant Manager at the
DNRC, at (406) 444-5467 or shawna.swanz@mt.gov.
Sincerely,

GREG GIANFORTE
Governor

H.4 Gallatin Minimum Allocation ARPA Award

GALLATIN COUNTY
October 13, 2021

Dear Board President Scott Altman,
The Gallatin County Commissioners held a meeting on October 8, 2021, to review the first round of
minimum grant applications received. Your request for the Gallatin Canyon Sewer Project - Phase 1
project was $750,000 and the Commission has decided to award $750,000.
All the preliminary approvals from Gallatin County Commission to award minimum allocation dollars are
contingent upon the State’s final approval. Therefore, we will forward Gallatin Canyon County Water
and Sewer District’s initially approved recommendation of $750,000 to the State in the next couple of
weeks and anticipate correspondence in December 2021.
Upon final approval of the State of our recommendation of your project, the Grants department will be
contacting you to initiate further planning and contracting for this grant.
Thank you for your application, and congratulations on the award.
Sincerely,

Jamie Grabinski
Grants Coordinator, Gallatin County

Grants Department • 311 West Main Street Rm 304 • Bozeman, MT 59715

APPENDIX I
PHASE 1 PROJECT SUMMARY

GALLATIN CANYON SEWER
Preliminary Engineering Report

Phase 1 Project Summary

Gallatin Canyon Sewer Project – Phase 1 Infrastructure
May 11, 2022

The Gallatin Canyon Sewer Project was originally planned as a single-phase project that would sewer
the entire Sewer Service Area described in the Preliminary Engineering Report. The total estimated
Project Cost is $51.4 million. With the restructuring of the Competitive ARPA grants and subsequent
award of $2 million instead of the requested $25 million, a phased approach will now be pursued. Phasing
the Gallatin Canyon Sewer Project will help the community to pursue new funding opportunities while still
addressing the public and environmental health issues in a timely manner. It is also anticipated that more
community members will be willing to commit to joining the GCCWSD once the base planning and
infrastructure is in place, increasing the future reach of the GCCWSD, sewer, and the associated
community benefits.
The project will be phased depending on available funds and GCCWSD service area boundary. The
Phase 1 project is currently defined to provide sewer collection from the intersection of Highway 191 and
Highway 64 down to the southern limits of the District at Buck’s T-4. To meet the State’s Competitive
ARPA start-up conditions, the Phase 1 scope of work specific to utilizing previously secured State and
Gallatin County ARPA funds and local match was restructured to include discrete design and construction
phases. Phase 1.1 – Planning and Treatment Capacity consists of project startup, environmental
permitting, design, impact fee and rate study, total funding package development and contractor
procurement for the Phase 1 project and securing initial treatment capacity from the BSCWSD. This
phase is fully funded and maintains a 50% local funding match. Phase 1.2 – Project Construction is
structured to also maintain 50% matching funds for physical infrastructure installation, with a primary
County ARPA funding objective to improve affordability for existing homes to connect to the District.
Phase 1 construction includes the base infrastructure to fully serve the current extent of the current
District boundary in addition to Ramshorn Subdivision. Figure 1 presents the Phase 1 “Collection Area”
and planned infrastructure included in the 2021 Preliminary Engineering Report (PER). The GCCWSD
decision to prioritize inclusion of Ramshorn Subdivision is based on 1) concentrated area of existing
septic loading, 2) proximity to planned infrastructure, and 3) represents a large percentage of existing
residential homes located within the projected Sewer Service Area. Funds secured through Round 3 of

Gallatin County’s Minimum Allocation Grant will be applied directly to offsetting Ramshorn Subdivision
connection fees, with the intent to incentivize connection of 77 homes and abandonment of the existing
community septic system that contributes an estimated 700 to 1,000 pounds per year of nitrogen to the
Gallatin River.
Phase 1 infrastructure includes collection mains, the force main and lift stations up to the Big Sky WWRF,
and the effluent conveyance back to the canyon discharge facilities will be included. The existing septic
drainfields in Ramshorn Subdivision would be re-purposed to serve as GCCWSD owned infrastructure,
eliminating an existing nutrient source and community liability that will function to recharge the aquifer
with Class A-1 reclaimed wastewater (DEQ’s highest standard). Phase 1 will be built with the capacity to
be extended to serve the expected future expanded GCCWSD (“Sewer Service Area” depicted on Figure
1). Service to the remainder of the Sewer Service Area would be added in one or more phases, primarily
dependent on funding and property owner willingness to connect. See the table below for estimated
Phase 1.2 construction costs and Figure 1 for phased service boundaries. The conceptual phasing
boundaries are structured to allow the District to maintain net-nutrient reduction loading to the Gallatin
River while facilitating increased development density to support increased workforce housing and
improve overall affordability for the Big Sky community.
TABLE 1 – PHASING SUMMARY TABLE
Phase
Phase 1.1 – Planning and
Treatment Capacity

Service Area
Current GCCWSD Boundaries

Cost
$5.5 million

Phase 1.2 – Project
Construction

Current GCCWSD Boundaries

Potential Future Phase(s)

Remainder of the Sewer Service
Area

$ 23.4 million

Total Potential Gallatin
Canyon Sewer Project

Entire Sewer Service Area

$ 51.4 million

$22.5 million

Status
Fully funded,
in progress
Pursuing
Funding
Included in
completed
PER

The full Phase 1.2 project funding package is anticipated to include MCEP and RRGL grants, SRF loans
and Resort Tax funds.

PHASE 1 PROJECT COST ESTIMATE
Table 2 provides a summary of the opinion of probable “total project” cost for the full build-out project
presented in the original PER dated July 14, 2021, and a summary of infrastructure required to service
Phase 1 project. Total project costs are defined as the sum of planning, engineering, construction and
construction administration. The conceptual opinion of probable project cost was developed based upon
previous project data, project specific equipment quotes, and RS Means cost estimating manuals. This
cost opinion represents a Class 4 Estimate based upon the definitions of the Association for
Advancement of Cost Engineering (AACE) International. The cost opinion at this level of engineering is
considered to have an accuracy range of +50/-30 percent. Actual costs will not be determined until a
public bidding process has been completed. Escalation should be applied to the year of construction, but
the ultimate schedule is unknown at this time.
TABLE 2 - ENGINEERING OPINION OF PROBABLE TOTAL PROJECT COST
PROJECT COMPONENT

Collection System
Canyon Area Lift Stations
Raw Wastewater Forcemain (~ 9,300 ft
of 12-diameter pipe)
Treated Water Return Pipeline (16-inch,
Hwy 64 Segment)
Treated Water Return Pipeline (16-inch,
US 191 Segment)
Treated Water Booster Station (for Lone
Peak High School)
Groundwater Recharge – 165,000 gpd
Existing
Drainfield Capacity ($0.3M), 370,000 gpd
Auxiliary
Recharge Capacity ($1.5M)
*Big Sky WRRF Treatment
(GCCWSD capacity, Impact Fee basis)
**General project contingency
Total =

EOPCC, Million$
(FULL BUILD-OUT)
$9.3
$6.0
$4.2

EOPCC, Million$
(PHASE 1)
$2.4
$6.0
$4.2

$4.9

$4.9

$3.0

$2.0

$0.85

$0

$1.8

$1.0

$12.7

$4.2

$8.6
$51.4 Million

$3.3
$28.0 Million

*Assumes that costs for treatment will be accounted for with connection, or impact, fees included in the BSCWSD’s user impact
fees and rate structure. Currently the District charges $4,480 per Single Family Equivalent (SFE). An SFE at the District
corresponds to 39,165 gallons per year per SFE (gpy/SFE). The 305,000 gpd of capacity needed for the Canyon Area represents
2,842 SFEs, which would cost $12.7M at the District’s current impact fee. This cost will be utilized for “treatment costs” at the Big
Sky WRRF
**Additional general project contingency for cost escalation, land and right-of-way acquisition, septic connections and
abandonment, additional overhead (legal, engineering, permitting, construction program management, funds administration),
interest accrual, refinancing, and other costs associated with the proposed project.

