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Purpose
The purpose of the Sewer and Water Resources Chapter
is to identify the existing potable water and sanitary
sewer systems and surface water management controls
and provide guidance for development of these systems.

A. Overview
Principle 3 in Chapter 4, Land Use, states that:
When new growth occurs on the edge of the community
through annexations, it will be done with a planned
growth pattern which minimizes infrastructure and
community services. How the community uses the
natural resources to meet its current needs without
compromising the environment for future generations is
an important question that planning for sewer and water
infrastructure seeks to answer. Achieving a sustainable
development pattern will require good planning for
sewer and water infrastructure systems including sanitary
sewer, storm sewer and public water supply.
Northfield completed a Comprehensive Sanitary
Sewer Plan in 2007, a Comprehensive Water Plan in
2006, and a Surface Water Management Plan in 2007.
These documents address the technical aspects of each
system and will continue to be updated on a regular basis
to stay ahead of development. This chapter of the
Comprehensive Plan inventories the current
infrastructure system and identifies areas that require
further detailed planning for infrastructure needed to
accommodate existing and projected growth to 2027.
This chapter will establish key objectives and strategies
for the timely, fiscally responsible, and environmentally
conscious extension and management of the potable
water, sanitary sewer and surface water infrastructure
systems. In the event there is a conflict between this
Comprehensive Plan and the technical infrastructure
plans, the more specific document will guide.
B. Goal
A goal is a policy statement that states a desired
outcome in general terms. The goal for potable water,
sanitary sewer, and surface water infrastructure was
developed by considering key findings related to these
systems and integrating public input generated as part of
the Comprehensive Plan update.
Provide potable water, wastewater collection and treatment,
and surface water control to the community in an
environmentally sensitive, financially equitable and fiscallyresponsible manner.
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C. Key Findings
Public Water Supply and
Distribution System
The current public water supply system includes
water source, storage and distribution that serve an
approximate population of 19,000, which includes college
students. The system consists of five deep wells (four
active and one inactive), two ground storage reservoirs,
one elevated storage tank, a booster station and almost
93 miles of distribution piping. The existing water
distribution system is shown on Map 6.1.
Supply and Treatment
The city gets its water supply from four deep wells.
Three wells are normally in operation, being controlled
by the water level in the ground storage tanks. As the
water level in the tanks decreases, the wells successively
turn on until they catch up with system water demands
and the tanks refill. One of the wells draws from the
Jordan and Prairie-du-Chien aquifers. The other three
withdraw water from the Jordan Aquifer. The total
supply capacity of the Northfield system is approximately
7.6 million gallons per day (MGD). The firm capacity is
5.6 MGD. Firm capacity is that which can be supplied
reliably, even during maintenance activity or an
emergency situation where the largest well pump might
be out of service. Raw water pumped by these wells is
treated with chlorine (for disinfection), fluoride (for
dental health), and polyphosphate (for red water
inhibition). These water treatment chemicals are added
at the well pumping stations on the distribution system.
Land use around all of the well locations is regulated
under the Well Head Protection Program. This program
is intended to prevent contamination of public drinking
water supplies by identifying water supply recharge areas
and implementing management practices for potential
pollution sources within those areas. The program also
regulates certain land uses such as service stations,
industry and farming, and outlines procedures for clean
up should contamination occur. Under this program,
the Drinking Water Supply Management Area (DWSMA)
is mapped to indicate where surface water may reach the
wellhead within ten years (See Figure 6.1).
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FIGURE 6.1 DRINKING WATER SUPPLY
MANAGEMENT AREA (DWSMA)

Source: City of Northfield

Storage
Storage facilities on a water system allow a more
constant supply during variable demand conditions.
During high demands, when water customers are using a
greater volume of water, part of that demand can be met
by storage reserves in addition to direct pumping from
wells. During low demand conditions, the well pumps can
continue to operate, with excess supply going to fill
storage for later withdrawal. In addition to this
operational function, storage tanks can serve as an
emergency water source in the case of a supply failure
(i.e. power outage, well maintenance, etc.). They also
increase the amount of water available during a fire.
Northfield currently has two gravity-operated ground
storage tanks, each with a capacity of 1,000,000 gallons,
and one elevated storage tower with a capacity of
1,000,000 gallons. The level of these tanks controls the
pressure of the system.
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MAP 6.1 – EXISTING WATER SYSTEM

Source: City of Northfield – March 2006
11/17/08

Comprehensive Plan for Northfield

6.3

Sewer and Water Resources
Distribution System
The Northfield water system is comprised of water
mains ranging in size from 4” to 24” in diameter. The
system serves an elevation range of approximately 890’
to 1,050’ with pressures in the system ranging from 30100 pounds per square inch (psi) during average day
demands. Pressures drop in the system to 20-90 psi
during peak water usage.
Northfield maintains a connection to the City of
Dundas’ water system and there is an agreement
between both cities for the water usage. The connection
consists of a 6” valved line that provides water to
Dundas in the event that pressures in their system drop
to a certain level. This connection also has the ability to
provide flow to Northfield in the event that pressure in
the Northfield system drops below a set level.
There is a secondary 12” valved connection that
can provide additional capacity to the City of Dundas in
the event of an emergency. St. Olaf and Carleton
Colleges maintain their own distribution systems.
However, both colleges are connected to the city’s
water system. St. Olaf College abandoned its private well
in 2001 and is now supplied water from the city and
operates on a separate pressure zone. Carleton College
still uses their private well to supply water to the
campus. Both colleges maintain secondary connections to
provide additional fire protection if needed.
Level of Service
The “Recommended Standards for Water Works,
2003 Edition,” commonly referred to as the 10-States
Standards, recommends normal working pressures in a
distribution system be approximately 60-80 pounds per
square inch (psi) and not less than 35 psi. During
emergency conditions, such as a fire flow demand,
pressures in the system should not drop below 20 psi.
According to the American Water Works Association
(AWWA), the minimum fire flow available at any given
point in a system should not be less than 500 gallons per
minute (gpm) while maintaining a pressure of 20 psi in
the system. These standards form the lowest level of
service that the City should provide. The Insurance
Services Office (ISO) also has additional standards for
required fire flow to properties based on building types,
materials and spacing, for example. The City should
strive to meet these standards as well.
The 2006 Comprehensive Water Plan evaluated the
existing and future system against these standards and
identified areas of concern. Four areas lying in the Urban
6.4

Expansion Area were identified as having low pressures.
Since this time the City has completed the construction
of a booster station to serve the northwest portion of
the Urban Expansion Area. The remaining areas will
require a method of boosting the pressures in order to
adequately serve them. The City will have to consider
the method and whether it is financially equitable and
fiscally responsible to serve these areas. These areas are
noted on the Framework Map (Map 4.4) in Chapter 4,
Land Use.
Future Needs
The 1991 Comprehensive Water Plan was
amended in 1994 to consider additional wells and
additional storage capacity and also in 1995 and 1999 in
order to site a new water tower and analyze the need
for an additional well. The 1995 amendment projected
water supply and distribution needs for a projected
population of 20,000 by 2005. The 1999 amendment
planned for a projected population of 26,746 by 2020.
The 2006 Water Plan looked at the Urban Expansion
Area as identified in the 2001 Comprehensive Plan.
Using anticipated densities for the various land uses, the
Water Plan estimated that Northfield would have a
population of 41,207 if the Urban Expansion Area were
fully developed. The Water Plan also estimated that this
development might not occur for as many as 50 years.
Using these population estimates, the 2006 Water Plan
identified several projects to meet regulations and
maintain the level of service. These include additional
supply, treatment, storage, and distribution lines as
development and population increases dictate. Map 6.2
shows the future water distribution system.
Sanitary Sewer System
The current sanitary waste system includes a
treatment plant, a lift station, and collection system that
serve Northfield and Dundas along with St. Olaf and
Carleton Colleges. The system consists of the
Wastewater Treatment Plant (WWTP) located in the
northern area of Northfield along Hwy 3, a lift station
located near the existing ice arena, and over 78 miles of
collection lines. The existing sanitary waste system is
shown on Map 6.3. Dundas and the colleges own and
operate their own collection systems that discharge
waste into the Northfield system that is in turn treated
at the WWTP.
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Wastewater Treatment
The Wastewater Treatment Plant (WWTP) was
built in 1958 and has been upgraded over the years to
treat wastewater before it is discharged into the Cannon
River.
It is designed to serve an estimated population of
27,123 (Average Wet Weather Flow of 5.2 million
gallons per day of effluent), which should adequately
serve Northfield and its projected growth to 2027.
Innovative space saving design will allow for another
expansion to the WWTP estimated to double the plant
capacity. The 2007 Comprehensive Sanitary Sewer Plan
(CSSP) recommends that a study of the treatment
capacity of the plant be completed at least seven years
prior to needing the additional capacity. This time allows
for evaluation of the plant, design of the new
components, permitting and construction. Based on this
recommendation, a study of the plant capacity should be
completed in the next four to eight years, or before
2015.
The Cannon River, the effluent receiving water, is
designated as an “Outstanding Resource Value Waters”
as defined by the Minnesota Pollution Control Agency
(MPCA). A key goal of the Outstanding Resource Value
Waters program is “non-degradation”, which means that
no additional pollutants should be added to the water
resource. Carefully evaluating the value and benefits of
industry, and heavy users of the wastewater treatment
system, is one way to plan for adequate treatment
capacity in the future.
Lift Stations
There is currently one lift station operated by the
City, located south of the ice arena. This lift station
currently serves the southern portions of Northfield and
all of Dundas. It is anticipated that an interceptor will be
constructed in 2009 that will eliminate this lift station.

Northfield. The 2007 Comprehensive Sanitary Sewer
Plan, which indicated there are 12 sewersheds and 121
sub-sewersheds, evaluated a revised Urban Expansion
Area for future waste collection. Recommendations
were made for sizing of interceptor lines serving the
areas to be developed and noted pipes in the existing
system that should be upgraded to handle the
development. Map 6.4 shows the recommended
interceptors and sizes. Exact locations of the
interceptors will have to be evaluated and determined
prior to development approvals.
Level of Service
In general, sanitary sewer collection systems are
designed to make use of gravity flow as is practical,
financially equitable and fiscally responsible. As
elevations dictate, gravity flow may not serve all areas,
and pump or “lift” stations are used to provide collection
from these areas. Capital, operation and maintenance
costs can be prohibitive; therefore, the use of lift stations
is generally limited in a system. Based on this general
standard, the City can provide a higher level of service to
those areas not requiring the use of lift stations.
The 2007 Comprehensive Sanitary Sewer Plan
evaluated the existing and future system based on the
premise of a gravity system. This plan identified the large
“sewersheds” in and around Northfield that could be
served by gravity. The City will provide a minimum level
of service to all areas based on a gravity system. A
portion of the revised Urban Expansion Area lies outside
of the defined sewersheds, requiring the use of lift
stations in order for the waste stream to get to the
WWTP. These areas are noted on Map 4.4, Framework
Map, in Chapter 4.

Collection System
The City maintains approximately 78 miles of
sanitary sewer pipes ranging in size from 6” to 42” in
diameter. The smaller pipes are referred to as “laterals”
and the larger pipes are called “interceptors” or
“trunks.” The larger interceptors are generally located in
low elevation areas of the community (such as along
drainage ways) in order to utilize gravity to move the
waste stream. Future extension of the sanitary sewer
collection system and upgrades to the existing system
will need to occur in order to serve projected growth in
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MAP 6.2 FUTURE WATER DISTRIBUTION SYSTEM
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MAP 6.3 EXISTING SANITARY WASTE SYSTEM
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Sanitary Sewer System Partners
The City accepts waste from various partners
including Dundas, St. Olaf and Carleton Colleges, and
larger industrial users such as Malt-O-Meal and Multek
(formerly known as Sheldahl). Each of these entities
maintains their own sanitary sewer collection systems that
discharge to the Northfield system and ultimate treatment
at the WWTP. Currently, both Colleges have connection
points that are metered and are in turn charged for the
actual waste contributed to the Northfield system. The
City maintains agreements with larger industrial users that
address flows, pollutant loads and rates. The City also
maintains an agreement with the City of Dundas for the
treatment of their sanitary waste. As these system
partners expand, the City should consider updating the
agreements as needed.
Future Needs
The 2007 Sanitary Sewer Comprehensive Plan was
completed using the same assumptions as the water plan
completed in 2006 (See Map 6.4). The Urban Expansion
Area was revised to include additional service areas
expected to serve 50 years of expansion if completely
developed. Based on these assumptions, this plan
indicates the general location and size of interceptors to
serve the study area. This plan also evaluated the ultimate
growth of the defined sewersheds. Although the complete
development of all of these sewersheds is highly unlikely,
the evaluation shows that the City may consider
preservation of a larger corridor in the event that the
sewer is upsized or a parallel line needs to be installed in
the future.
The 2007 plan only addressed the collection system
including lift stations. This plan did recommend
considering evaluation of the capacity of the WWTP at
least seven years prior to the need for additional capacity.
Based on this recommendation and the projected growth,
the City should undertake a study sometime between
2011 and 2015.
Storm Sewer System (Surface Water
Management)
The City’s drainage system is a complex network of
stormwater detention/water quality treatment ponds,
creeks, drainage ways, roadway gutters, overflow and yard
drainage swales, catch basins, storm sewer lateral and
storm sewer trunk main facilities. The existing drainage
basins and watershed districts are shown on Map 6.5. The
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City is committed to managing its water resources so the
benefits of wetlands, ponds, and streams will remain
available to the existing and future community. Such uses
may include aesthetic appreciation, wildlife habitat
protection, nature observation and boating. The City
recognizes a public need for water quality protection and
improvement within its jurisdiction, and accepts water
quality management as one of its highest priorities. Some
areas in the community require special attention to
surface water management controls. Rice Creek (also
known as Spring Brook), for example, is home to a native
trout species whose survival relies upon a constant
volume of cool, clear water. In order to retain this unique
wildlife habitat, management of surface water runoff into
Spring Brook from the Rice Creek Watershed merits
special attention.
The US Environmental Protection Agency (EPA)
developed a surface water permitting program to address
pollution issues known as the National Pollution Discharge
Elimination System (NPDES). In 1999 Phase II of the
stormwater program was passed requiring states to
evaluate and designate Municipal Separate Storm Sewer
Systems (MS4s) based on a set of minimum criteria to be
subject to the program. Northfield has been designated as
a NPDES Phase II city and has submitted a permit
application to the Minnesota Pollution Control Agency
(MPCA). The City addressed the six minimum control
measures as required by the program. These include:
• public education and outreach,
• public participation,
• illicit discharge connection,
• construction site runoff control,
• post-construction site runoff control,
• good housekeeping/pollution prevention from
municipal operations.
Northfield completed a Surface Water Management
Plan in 2007. This plan provides a significant amount of
information on Northfield’s drainage patterns, watersheds,
wetlands, floodplains and floodway areas and how surface
water management technologies can be applied to improve
water quality and environmental awareness. This plan also
provides policy direction for surface water management in
Northfield. Due to the complexity and technical nature of
the document, the key policy categories are highlighted
below. In general, this plan sets minimum standards for
surface water management that allows flexibility for the
use of current Best Management Practices (BMPs) where
they are best suited.
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MAP 6.4 FUTURE SANITARY SEWER SYSTEM

Source: City of Northfield – October 2007
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MAP 6.5 EXISTING DRAINAGEWAYS AND WATERSHEDS

Source: City of Northfield
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Rate Control
The Surface Water Management Plan sets a policy
for control of the rate of surface water flow from a
developing site. In general, development increases the
amount of impervious surfaces that in turn increases the
volume and rate of flow from a property. The policy
requires that all new development, redevelopment and
expansion projects provide rate control. The policy does
set different standards for the different types of
development along with setting more restrictive
requirements for areas within the Rice Creek
subwatershed, a protected trout stream.
Performance Standards
The Surface Water Management Plan also sets
performance-based standards for total suspended solids
and phosphorous removal. The standards allow for
development, redevelopment and expansion projects to
use the standard pond method for treatment or use new
surface water management practices to accomplish the
goal.
Volume Control
The Surface Water Management Plan sets a policy
for controlling the volume of runoff from a developed
site. Any new development, redevelopment or expansion
project must consider infiltration practices to reduce the
volume of runoff generated from the improvements.
Various factors must be taken into consideration when
determining the level of control required for each site.
Parent soils, depth to bedrock and depth to groundwater
can all determine the effectiveness of these types of
facilities.
Other Policies
The Surface Water Management Plan identifies other
policies to be implemented by the City. These policies
address stormwater education, flood control, erosion
and sediment control, greenway corridor and shoreland
management, the use of low impact development
strategies and internal operations. Details of these
policies are located in Section V of the 2007 Surface
Water Management Plan.
Future Needs
Section VI of the 2007 Surface Water Management
Plan identifies several studies, capital improvement
projects, and programs that the City should undertake or
consider including to address the requirements of the
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NPDES Phase II MS4 permit. The Surface Water
Management Plan also estimates the cost of the study,
project, or program along with identifying the possible
funding source. Based on this list, the Surface Water
Management Plan recommends that the City update the
storm sewer charges that currently only consist of a
utility fee. Evaluation of the storm sewer fees may
include updating and simplifying the stormwater utility
rates and consideration of other funding mechanisms
such as a trunk sewer fee, pond fee, and/or sewer
availability charge.
D. Objectives and Strategies
Outlined below are three objectives and 17
strategies. The objectives indicate a specific policy
direction and help organize strategies. Strategies are
detailed actions necessary to initiate or complete an
objective such as a program, policy or project.
Objective 1: Provide potable water, sanitary
waste collection and treatment, and surface
water management to existing and future
development areas in the city in an
environmentally sensitive, financially equitable
and fiscally responsible manner.
SW 1.1 Provide a Level of Service to existing and future
areas as defined in the Public Water and Sanitary Sewer
sections above.
SW 1.2 Maintain an infrastructure replacement program
for the city, as detailed in the Capital Improvement Plan.
SW 1.3 For orderly expansion of public services, new
developments will be located in areas contiguous to
existing development within the city limits.
SW 1.4 Address legal limitations, fairness, property
benefits, and responsible use of public funds when
financing public utility extensions that reinforce the City's
growth and redevelopment objectives. Priority will be
given to infill and redevelopment of the existing
urbanized area to maximize efficiency of the existing
water and sewer infrastructure systems.
SW 1.5 Provide the full range of public services to
subdivisions at the time of development, including storm
sewer, sanitary sewer, public water, sidewalks, parks and
streets.
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SW 1.6 Continue to implement and update, where
necessary, the City’s Well Head Protection program.
SW 1.7 Carefully evaluate and limit development in
areas that require private sewer and water systems.
SW 1.8 Undertake a sewer capacity study for the
Wastewater Treatment Plant sometime between 2011
and 2015.
SW 1.9 Carefully evaluate development that requires
high levels of water and sewer services.
SW 1.10 Periodically review agreements with sewer
system partners for any needed updating.

Objective 3: Heighten community awareness of
sustainability issues through education and
training.
SW 3.1 Educate the public and business community on
the use of potable water conservation practices (such as
water saver faucets, yard watering bans, and strategic
landscaping).
SW 3.2 Develop and implement a public education and
outreach program for all ages for stormwater in
accordance to the requirements of Phase II of the
National Pollution Discharge Elimination System
(NPDES).

Objective 2: Manage water resources so that the
beneficial uses of wetlands, ponds and streams
remain available to the existing and future
community (sustainability).
SW 2.1 Require Stormwater Management and Erosion
Control Plans, as described in the 2007 Surface Water
Management Plan, for projects that may have an impact
on local surface water.
SW 2.2 Work with the counties, townships, watershed
organizations, citizens and upstream landowners (outside
the city’s jurisdiction) to encourage upstream pollutant
reduction similar to those being used within city limits.
SW 2.3 In new developments, redevelopments, and
expansion projects encourage creative stormwater
management solutions that make use of the most current
stormwater management strategies including the use of
Best Management Practices and Low Impact
Development techniques.
SW 2.4 Give special attention to surface water
management runoff controls in projects that might affect
Rice Creek and the Rice Creek Watersheds.
SW 2.5 Evaluate and update current storm water fees
and consider other funding mechanisms such as a trunk
sewer fee, pond fee, and/or a sewer availability charge.
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