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1. INTRODUCTION  
 
 
This report provides the City of Faribault with a Comprehensive Surface Water 
Management Plan (SWMP) that will serve as a guide to managing the surface water 
system throughout the City.   
 
The City of Faribault is located in southern Rice County, at the confluence of the Cannon 
and Straight Rivers.  The City lies along Interstate 35, about 25 minutes south of the 
Twin Cities Metropolitan area as shown on figure 1.  Faribault is a growing community 
of approximately 21,000 people, founded in 1852 by Alexander Faribault, the town’s 
namesake.  As the city continues to grow, the importance of adequate stormwater 
management controls also grows.  The intent of the Faribault SWMP is to detail what 
these controls are and make the connection between these controls and the overall city 
goal of preserving and enhancing its natural resources and protecting its residents from 
flooding. 
 
The river corridors define Faribault since the core of the community developed around 
the convergence of the two rivers.  The bluffs along the east side of the Straight and 
Cannon Rivers are home to several important and historic institutions.   West of the city 
lay lakes such as Roberds, Wells and Cannon.  Other notable water resources exist 
within, or near, the existing city limits.  Falls Creek, which meets the Straight River near 
the River Bend Nature Center, is a DNR protected watercourse.  The Faribault Natural 
Resources Inventory and Management Plan (August, 2002) identifies land near the 
confluence of Falls Creek and the Straight River as a priority acquisition for the city.  As 
shown on figure 6, National Wetland Inventory wetlands, and figure 7, Natural 
Communities, many other wetlands exist in the Faribault area. 
 
1.1 Purpose and Scope 
 
Based on the guidance provided by the Faribault city council and staff, this report 
addresses the city’s current surface water management needs and provides a framework 
for successful implementation of a comprehensive stormwater management program.   A 
specific outline of the steps involved in the preparation of the SWMP is presented below: 
 

1. System Inventory and Mapping – Analyze drainage patterns and develop a 
trunk stormwater system map.  This includes any field surveying of problem 
areas, CAD/GIS mapping, and coordinating this information with the natural 
resources inventory (NRI). 

2. Goals, Policies and Guidelines – Develop goals and policies that guide the 
city’s stormwater management philosophy.  Develop design guidelines for 
development and redevelopment.  This gives the City guidance for facilities 
design and standards for reviewing development plans.  Included in this 
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process is determining all regulatory agencies involved in the stormwater 
management of the City and working with City staff to develop feasible goals, 
policies and guidelines. 

3. System Analysis and Design – Analyze the stormwater system and develop a 
recommended system.  A system model was created that extended beyond the 
city’s current boundary into future development areas.  This step also includes 
specific recommendations for system upgrades and improvements due to 
erosion and flooding issues. 

4. Cost Estimates and Capital Improvement Program – For the recommended 
system, develop itemized cost estimates of facilities.  These are planning-level 
estimates, suitable for budgeting and decision making.  Feasibility studies will 
be needed for more detailed costs.  In addition, a 5-10 year CIP has been 
developed to coordinate stormwater construction with growth. 

5. Stormwater Ordinances – Recommend ordinances and provide examples of 
potential new ordinances. 

6. Stormwater System Management – Provide recommendations on operating 
and maintaining the stormwater system as well as best management practices 
(BMPs) for water quality and erosion control.  Information regarding 
compliance with NPDES Phase II Stormwater Permits is also included. 

 
Faribault presents something of a contrast.  In older parts of town, city staff must meet 
the challenges of maintaining what is certainly one of the older storm drainage systems in 
the state.  In other areas, new development is adding new infrastructure to the stormwater 
system and thus increasing the city’s maintenance responsibilities.  The SWMP is 
primarily aimed at this new development and the goals, policies, guidelines, controls, and 
preliminary system design reflect that emphasis. 
 
1.2 Organization 
 
This report is a culmination of the activities described above and is organized as follows: 
 

 Section 2, Physical Environment, describes the physical environment 
including watersheds and drainage patterns, dominant land uses, and 
significant waterbodies within the City. 

 Section 3 - Goals, Policies and Guidelines - lists the City’s goals and 
policies along with public agency requirements affecting surface 
water management in the City. 

 Section 4, System Analysis and Design, presents an overview of all 
the major watersheds in the City.  This section describes in detail the 
affect rural drainage has on municipal systems both now and in the 
future.  Section 4 also provides detail on the proposed stormwater 
management system within the four focus areas.  The focus areas are 
soon to develop portions of the larger study area where specific 
ponds and trunk pipes are sized and shown, where trunk alignments 
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are shown, and where specific volumes, discharge rates, and capital 
costs are calculated.  

 Section 5, Implementation Plan, covers regulatory responsibilities, 
redevelopment guidelines, prospective NPDES Phase II stormwater 
permit impacts, educational programs, operation and maintenance, 
the capital improvement program, and financing considerations.  
Section 5 also provides a developers’ guide that describes the type of 
submittal the city expects and the design criteria that should be 
applied to development and redevelopment sites. 

 Section 6, Summary and Recommendations, contains a summary the 
SWMP and makes recommendations for implementing the Plan. 
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Figure 1 Location Map 

 



 
 
 
2.  PHYSICAL ENVIRONMENT  
 
 
2.1 Topography and Watersheds 
 
The topography of Faribault consists of three distinct features: 

1. Steep ravines and bluffs, particularly along the east side of the Cannon and 
Straight Rivers. 

2. Extensive floodplain adjacent to the rivers and characterized by relatively flat 
terrain. 

3. Rolling topography, sometimes steep, but generally suited to agriculture. 
 
The direct stormwater management impacts of Faribault’s topography consist of high 
peak flows generated off of steeps slopes, erosion due to high velocities within the city’s 
ravines, and a general awareness of the necessity of preserving floodplain areas and 
keeping structures out of the floodplain. 
 
The SWMP organizes the study area into five distinct subwatersheds.  The larger 
watershed is the Cannon River Watershed which is one of several watersheds within the 
Lower Mississippi River Basin.  The subwatersheds used in the SWMP do not include 
some areas immediately adjacent to the Cannon and Straight Rivers as these areas lie 
within the larger Cannon River Watershed for which no hydrologic modeling was 
conducted. 
 
A description of each subwatershed follows: 
 
Southwest 
 
The southwest subwatershed drains to the Cannon River upstream of the Woolen Mill 
Dam.  A large part of this drainage is agricultural and the majority of agricultural land 
within the subwatershed drains via Crockers Creek through the city.  The large 
agricultural drainage to Crockers Creek is highlighted on map 1.  Other portions of the 
southwest subwatershed drain toward Cannon Lake and Wells Lake.  The southwest 
subwatershed does not include any of the four focus areas, so existing conditions – with 
its mix of agricultural and urban uses – is represented in the hydrologic modeling for this 
area. 
 
Northwest 
 
The northwest subwatershed is also tributary to the Cannon River upstream of the 
Woolen Mill Dam.  This drainage includes agricultural areas as well as significant rural 
residential development adjacent to Cannon, Wells, and Roberds Lakes.  Much of the 
area drains to Roberds Lake.  Roberds Lake itself discharges through an intermittent 
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stream towards the Cannon River.  The NRI identifies this unnamed DNR protected 
watercourse as the alignment for connecting a natural resources corridor from the Cannon 
River through Roberds Lake on toward Shields Lake – approximately 6 miles northwest 
of the current city limits. The northwest subwatershed includes focus area 2, so the 
hydrologic modeling in this subwatershed includes detail on a proposed system to serve 
development in this area. 
 
North Central 
 
The north central subwatershed drains to the Cannon River downstream of the Woolen 
Mill Dam and downstream of the confluence of the Cannon and Straight Rivers.    This 
subwatershed is characterized by large open water wetlands and a stream channel for 
trunk conveyance.  The channel meets an unnamed DNR protected water course 
immediately east of Acorn Trail and then continues to the northeast to meet the Cannon 
River approximately 3 river miles outside the city limits.  This drainage channel and 
DNR water course form the backbone of a major natural resources corridor as proposed 
in the NRI.  The north central subwatershed includes focus area 1. 
 
Northeast 
 
The northeast subwatershed drains toward the Cannon River downstream of its 
confluence with the Straight River.  This subwatershed is characterized by steep and 
erodible ravines and remnants of the Maple Basswood forest.  Within this subwatershed 
lie two well defined drainageways which are proposed to be part of the city’s future trunk 
conveyance system.  Though not highlighted as major natural resource corridors in the 
Natural Resource Inventory, these two channels would nonetheless lend themselves to the 
greenway corridor and stormwater conveyance concept illustrated in figure 6.  This 
concept differs from the natural resource corridor concept in that more active use is 
anticipated like playgrounds, ballfields, etc.  The northeast subwatershed includes focus 
area 3. 
 
Southeast 
 
The southeast subwatershed drains toward the Straight River.  The subwatershed drains 
to the river in several ways: 

• through Falls Creek 
• through an intermittent stream adjacent to the abandoned railroad right of way 
• through downtown storm sewer 
• through the incised and erodible ravines east of the river 

 
The ravines are similar to those further downstream adjacent to the Cannon River.  
Currently significant erosion is seen in these ravines due to runoff from the institutions 
that lie above this portion of the Straight River.  The southeast subwatershed includes 
focus area 4.   
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Figure 2 Topography and Watersheds
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2.2 Soils 
 
Three soil associations are found within the study area.   
 
The first is the Lester-Hayden-Leseur association and is found on the flatter areas above 
the Straight and Cannon Rivers.  These loams and clay loams form in friable glacial till 
on uplands.  Nearly all this association is suitable for cultivated crops and fertility is 
generally high.  Surface water management concerns relate to controlling erosion due to 
water moving over these soils.  This association predominates within the SWMP’s 
northwest, north central, northeast, and southeast subwatersheds.  
 
The second association is the Colo-Estherville-Waukegan, which is found within the 
rivers and their floodplains.  These silty clay loams, sandy loams, and silt loams form in 
alluvium on bottomlands, terraces and outwash plains.  These soils are also suitable for 
cultivation though fertility can be low in parts of this association.  It should be noted that 
portions of the coverage shown for this association include the bluffs overlooking the 
river where exposed bedrock is occasionally evident. 
 
The third association is the Clarion-Webster-Nicollet.   These loams and clay loams form 
on friable glacial till on uplands.  As with the Lester-Hayden-Leseur association, these 
soils have high fertility, organic content, and available water capacity and are thus 
suitable for agricultural use.  This association predominates in the southwest 
subwatershed. 
 
The hydrologic soil group (HSG) defines a soils propensity to generate runoff for a given 
rainfall event.  Four HSG groups area identified:  A, B, C, D.  HSG A soils have the 
lowest potential to generate runoff and are typically sandy or gravelly soils.  HSG D soils 
have the highest potential to generate runoff and typically consist of muck, peaty muck, 
and tight clay soils.  The associations found within the Faribault SWMP study area fall 
into HSG B, indicating a moderate potential to generate runoff.  Two exceptions to this 
are noted.  Colo and Webster soils can range from HSG B to D.  The HSG D designation 
indicates a high propensity to generate runoff.  Development proposals should be 
reviewed for underlying soil type.  Where Colo or Webster soils are noted a modification 
to existing and post-development curve numbers should be made to reflect the HSG D 
designation.  Otherwise, it is the method of the SWMP to base the hydrologic modeling 
on the HSG B designation. 
 
2.3 Land Use 
 
The city of Faribault has adopted a Land Use Plan under the auspices of its 
comprehensive plan.  The land use plan is presented on page 2-6.  It should be noted that 
the land use plan identifies future land use for areas that the SWMP considers long term 
agriculture.  This arises from the different time horizons considered in the comprehensive 
plan versus the SWMP.  The SWMP is looking at a more immediate timeframe while the 
comprehensive plan looks farther into the future.  The SWMP timeframe identifies near 
term development within four focus areas.  The timeframe is 10 to 20 years out.  Areas 
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outside the four focus areas are assumed to be under existing land use over the course of 
the SWMP time horizon. 
 
The comprehensive plan provides a significant amount of narrative and statistical detail 
on existing and proposed land use and the reader is referred to that document for more 
information on land use planning.  Within the four focus areas, the hydrologic modeling 
that supports the SWMP used the land use plan to determine hydrologic characteristics of 
the future landscape.   Elsewhere existing land use was assumed. 
 
Changes from undeveloped land uses, like agricultural and natural, to more heavily 
developed land uses like low, medium and high density residential, and commercial have 
a pronounced affect on hydrology.  The increased impervious surface associated with the 
urban land uses leads to higher runoff peak flows and increased runoff volume.  Table 2.1 
shows how volume and peak increase for two typical rainfall events. 
 
Table 2.1 
Land Use Based Peak and Volume Comparisons 
 

2-year (2.8”) SCS Type II, 24-hour 
Rainfall 

100-year (6.1”) SCS Type II, 24-hour 
Rainfall 

Runoff Peak Runoff Volume Runoff Peak Runoff Volume Land Use 

cfs/ac inches cfs/ac Inches 
Natural 0.03 0.2 0.4 1.8 
Agricultural (row 
crop in May and 
June) 

0.3 0.8 1.3 3.4 

Low Density 
Residential (35% 
impervious) 

0.5 0.8 2.3 3.4 

Commercial 
(85% 
impervious) 

1.9 2.0 4.8 5.2 

 
The intent of the ponding system described in this report is to reduce the post 
development peak to a rate more in line with natural conditions.  This protects the city’s 
streams, rivers, and ravines from erosion and flooding.  Volume control, though not 
specifically required by the SWMP, is aimed at reducing the post development runoff 
depth.  By reducing the post development runoff depth through infiltration – to something 
more akin to the depths seen off the natural landscape – stream, river, ravine, and wetland 
protection is augmented.  Additionally, infiltration helps maintain stream base flows.  
Infiltration should be promoted though this promotion should be specific to each 
development, its particular soils, and its specific hydrologic conditions.   
 
A change in land use from agricultural and natural to urban is the primary factor driving 
the need for the Faribault Surface Water Management Plan.  The goal of the plan is to 
mitigate the impacts caused by urbanization. 
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Figure: Land Use Plan
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2.4 Key Water Resources 
 
Cannon River 
 
The Cannon River is approximately 120 miles long (including the Straight River) and 
flows from its headwaters at Tetonka and Sakatah Lakes through Faribault, Northfield 
and Cannon Falls to the Mississippi River.  The Cannon River meets the Vermillion 
River ½ mile upstream of the Mississippi.  The river ranges in width from 50 to 200 feet 
and has a fairly constant base flow such that it can be canoed much of the year.  Above 
Faribault northern pike, black crappie, blue gills, and bullheads are found.  Downstream 
of Faribault smallmouth bass, northern pike, and walleye are common.   
 
The Cannon, downstream of the current Faribault city limits, was added to the wild and 
scenic rivers list in 1980. A community based revision to the river’s 1980 plan is 
anticipated within the next several years.   
 
Upstream of the King’s Mill Dam in Faribault the Cannon’s drainage area is 
approximately 302 square miles.  The peak 100-year discharge over the King’s Mill Dam 
(Cannon Lake) is 2,160 cfs as determined in the 1988 Flood Insurance Study (FIS) for 
Rice County.  At the Kings Mill Dam the base flood elevation, as determined by the 1988 
FIS is 981.7’.  The 1978 FIS for Faribault provides 100-year flood elevations ranging 
from approximately 971’ immediately downstream of the dam to 964’ at the north 
corporate limits. 
 
Straight River 
 
Where it meets the Cannon River the Straight River is actually larger owing to its 443 
square mile drainage area.  According to the Minnesota DNR, the Straight River 
originates south of Owatonna and flows approximately 32 miles before its reaches the 
Cannon.  In actuality the Straight originates in the county ditch system that extends as far 
south as the Steele/Freeborn County line near Geneva Lake.  The river ranges in width 
from 30 to 80 feet and is typically no more than four feet deep.  In late summer and fall 
low water often makes the river impassable by canoe.  Northern pike, crappies, 
smallmouth bass, and carp are fish typical to the Straight River.  
 
The Straight River appears on the Minnesota Pollution Control Agency’s (MPCA) 2002 
impaired waters list.  The impaired reach is found upstream of Faribault in Steele County.  
The river is identified as impaired for aquatic recreation relating to measured fecal 
coliform levels.  In October of 2002, the MPCA submitted a Total Maximum Daily Load 
(TMDL) evaluation to the EPA related to the fecal coliform impairment.  This submittal 
is currently under EPA review.  In the TMDL evaluation the municipal storm sewer 
contributions to overall fecal coliform concentrations are identified, as are target 
reductions for municipal stormwater systems. 
 
According to the 1978 FIS the 100-year Straight River discharge, at its confluence with 
the Cannon, is 18,300 cfs.  This is approximately 8 times the Cannon’s discharge at this 
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point.  The significantly lower discharge in the Cannon results from a smaller drainage 
area and from the storage evident in Cannon Lake and Wells Lake.  The base flood 
elevation of the Straight River as it enters Faribault is approximately 984.  At the 
confluence with the Cannon this elevation is approximately 967. 
 
Crockers Creek 
 
Crockers Creek is a DNR protected watercourse discharging to the Cannon River 
between the Kings Mill Dam and the Woolen Mill Dam.  The DNR protection extends to 
the creek’s headwaters near Rice County Road 15, approximately 4 miles south of the 
current city limits.  Crockers creek has a drainage area of approximately 8.9 square miles 
and a peak 100-year discharge, to the Cannon, of 1,600 cfs.  The creeks floodway is 
approximately 300 feet wide south of Jensen Drive.  Downstream of Jensen Drive, as the 
creek flows through the commercial areas adjacent to State Highway 21, the floodway 
ranges in width from 48 to 180 feet. 
 
Falls Creek 
 
Falls Creek is a DNR protected watercourse discharging to the Straight River near the 
River Bend Nature Center.  Falls Creek originates approximately 6 miles east of Faribault 
near Rice County Road 24 in Wheeling Township.  The drainage area, peak flows, and 
base flood elevations for Falls Creek are unknown. 
 
Unnamed stream from Roberds Lake to Cannon River 
 
Roberds Lake discharges via an intermittent stream to the Cannon River immediately 
upstream of the Interstate 35.  This stream is a DNR protected watercourse.  The NRI 
identifies this stream as a primary component in a network of natural resource corridors 
for the Faribualt area.  The SWMP planning is consistent with this NRI concept for the 
stream. 
 
Unnamed stream from north of Trunk Highway 21 
 
This DNR protected watercourse originates in a wetland west of Cedar Avenue and north 
of TH 21.  The DNR protected watercourse links to a prospective natural resource 
corridor (focus area 1) near County Road 76.  The natural resource corridor, as it extends 
west from its junction with the protected stream, covers another stream that is most likely 
intermittent and is not DNR protected. 
 
Roberds Lake 
 
Roberds Lake lies outside the current city limits but is partly within the city’s subdivision 
authority.  The lake has a surface area of 625.4 acres and a maximum depth of 43 feet.  
The lake is monitored for certain water quality parameters.  Water clarity averages 1 foot, 
in lake phosphorus averages 156 ppb.  This data, available through the MPCA, indicates 
that the lake is hypereutrophic, which means lake fertility is excessively high and 
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nuisance algal blooms and weed growth are common.  The excessive fertility of the lake 
is most likely due to fertilizer runoff from its primarily agricultural watershed.   
 
Cannon Lake 
 
Cannon Lake lies along the Cannon River and is created, along with Wells Lake, by the 
Kings Mill Dam.  Cannon Lake has a 1,591 acre surface area and a maximum depth of 15 
feet.  The in-lake phosphorus concentration of 179 ppb and water clarity measurement of 
2 to 3 feet indicate that this lake is also hypereutrophic and prone to algal blooms and 
excessive weed growth. 
 
Wells Lake 
 
Wells Lake lies immediately downstream of Cannon Lake and immediately upstream of 
the Kings Mill Dam.  Wells Lake has a 634 acre surface area and a maximum depth of 4 
feet.  The MPCA has not collected an extensive data set on Wells as they have on 
Roberds and Cannon Lakes.  The have collected secchi depth readings and these 
generally average 1 to 2 feet, indicating this lake is also hypereutrophic.  The 1988 FIS 
provides a 100-year HWL of 981.7 for Wells and Cannon Lakes. 
 
The three lakes discussed above lie in what the MPCA terms the North Central 
Hardwood Forest region.  Compared to other lakes within the region Cannon and 
Roberds Lakes rank in the upper 20% for trophic state, indicating worse water quality 
than seen on average for the region. 
 
Other Natural and Water Resources 
 
A Natural Resource Inventory and Management Plan was completed in 2002 for the City 
of Faribault.  This report provides detailed information on the natural communities and 
recommends management options.  Significant resources identified in that report include: 

 Maple/Basswood forest 
 Floodplain Forest 
 Shrub Swamp 
 Emergent Marsh 
 Wet Prairie 



 
 
 
3.  GOALS AND POLICIES  
 
 
3.1 Purpose 
 
The primary goal of Faribault’s Surface Water Management Plan (SWMP) is to plan for 
the orderly management of stormwater as development occurs in the city.  The plan 
provides clear guidance on how Faribault intends to manage surface water in terms of 
both quantity and quality.   
 
Much has changed since the city prepared its first SWMP in 1981.  Since that time the 
city has seen a marked increase in residential and commercial development.  Not 
accounting for population growth due to annexation, city population has increased by 
3,733 people from 1990 to 2000 (21.9%).  Population growth combined with increased 
regulation of stormwater at both the state and federal level necessitate that the city’s 
stormwater management goals evolve. 
 
The goals and policies detailed in the 2003 SWMP focus on future development as much 
as they do on the existing state of things.  This dual emphasis on existing and future 
ensures that future development augments rather than diminishes the natural and built 
environments. 
 
The draft Faribault Comprehensive Plan identifies several core land use issues.  Two 
among these relate directly to stormwater management: 
 

 “The need for a strong policy to guide locations for new residential 
growth” 

 “Protection of natural resources” 
 
The Faribault SWMP goals and policies are a part of comprehensive response to the core 
issues facing the city. 
 
3.2 Background 
 
The comprehensive plan identifies four objectives related to the core land use issue 
“Protection of Natural Resources.”  These objectives are comparable to the goals outlined 
later in this section of the SWMP.  From the comprehensive plan the city’s natural 
resource objectives are: 
 

1. To protect the environment and preserve clean water and clean air. 
2. To preserve the scenic and environmental qualities of the Cannon and Straight 

river valleys and their tributaries. 
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3. To preserve sufficient natural open space in order to provide habitat for wildlife 
and provide scenic and recreational qualities for the community. 

4. To guide development and redevelopment in a manner that protects and enhances 
the air, water and land resources in the City. 

 
The comprehensive plan outlines policies to further the objectives, or goals.  Fifteen 
specific policies are identified, several of which have a stormwater management 
emphasis.   
 
Appendix F provides excerpts from the city’s subdivision ordinance that relate to the 
goals and policies of this section.  The implementation section of this report identifies 
specific ordinance recommendations so that the goals and policies identified in this 
section can be made real. 
 
The SWMP emphasizes the technical and programmatic aspect of developing and 
maintaining an adequate stormwater management system.  At a basic level, the SMWP 
goal is flood protection.  Another emphasis is the preservation of natural areas.  To that 
end, the SWMP emphasizes aspects of the City’s recently completed Natural Resources 
Inventory and how development of the stormwater management system can complement 
the City’s preservation goals.  The NRI identifies specific near term goals for the City.  
These are: 

1.  The city of Faribault should place its highest priority for protection and 
management on natural resources within the natural resource corridors identified 
in the City. 
 
2.   The following are priorities for implementing this Natural Resources Plan: 
 

 Adopt and implement ordinances and policies that will protect important 
resources as development occurs in Faribault.  These include a steep slopes 
ordinance, storm water management plan and policies, and stream and wetland 
buffers ordinance. 

 Restore the health and natural diversity of natural areas within the City’s existing 
parks and open space areas. 

 Discuss future land use and development plans with major institutions such as 
Shattuck School to determine whether resources under their protection will 
remain undeveloped, and to discuss maintenance strategies that protect adjacent 
resources of high value. 

 Work with Rice County to identify the important natural resource areas and 
environmental corridors within the County.  Coordinate this information with the 
City’s Natural Resource Inventory.  Work with the County to identify needs for 
management, protection, or restoration of priority resources, and strategies to 
address these needs. 

 Acquire and protect the area along Falls Creek and its valley as a part of the River 
Bend Nature Center.   

 
3.3 City of Faribault SWMP Goals and Policies 
 
This section of the SWMP outlines goals and policies specific to surface water 
management in Faribault and its environs.  The goals and policies identified below are 
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broad statements regarding the motivation and intent of the SWMP.  The policies that 
follow individual goals are specific requirements that promote attainment of the goal. 
 
Goal 1:   

To provide flood protection for all residents and structures as well as protect the integrity 
of conveyance channels and storm water detention areas.  

 
Policy 1.1 – Flood analysis design storms and critical conditions 
 
In general, a 5-year (minimum) recurrence rational design is required for lateral storm 
sewer in residential developments.  In commercial and industrial developments a 10-year 
(minimum) recurrence rational design is required.  The design flood events are the 100-
year, 24-hour Type II rainfall event and/or 100-year, 10-day snowmelt event. Design of 
flood storage, design of pond outlet and overland conveyance capacities, determination of 
freeboard and other important flood control parameters are based upon the flood event 
that produces the highest water level.  Design of trunk storm sewer is based on the 
rainfall flood event. 

 
 
Policy 1.2 – Peak flow rate limits 
 
Where the Surface Water Management Plan does not specify peak rate control then peak 
flow rates after development shall not exceed pre-cultural peak flow rates for the 2-year, 
10-year, and 100-year recurrence interval precipitation events.  This standard is intended 
to preserve the integrity of downstream rivers, streams, ravines, ditches and culvert 
crossings as well as detention and wetland areas.  The Implementation Plan section of 
this report defines “pre-cultural” and provides detail on practical application of this 
standard.  

 
 

Policy 1.3 – Freeboard requirements 
 
All new structures will be a minimum 2 feet above the peak water surface elevation for 
the critical flood event and at least 1 foot above the as-built emergency overflow 
elevation from any area where surface water is impounded during a flood event.  The low 
structure elevation is defined as the lowest ground elevation adjacent to the structure. 

 
Policy 1.4 – Freeboard requirements for land-locked areas 

Where structures are proposed below the overflow elevation for a land-locked basin, the 
low structure elevation will be a minimum of 2 feet above the peak water elevation as 
determined by the critical back to back flood event. 

 
Policy 1.5 – Regional vs. on-site detention basins 
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Regional detention basins are used to manage peak flow rates and meet water quality 
objectives where possible.  On-site detention basins are utilized when regional basins are 
not in place or are not feasible.  The city encourages the use of regional versus on-site 
basins for rate control and flood protection.  Where flood and rate control basins are not 
feasible or desired (because of a preference for a regional approach, for instance) area 
charges to acquire and construct regional facilities will be collected.  The mechanism for 
collecting such fees will be through the city’s area charge structure outlined in section 5. 

 
Policy 1.6 – Infiltration 
 
The Faribault SWMP currently does not require infiltration.  Volume control through 
infiltration is encouraged, particularly in areas that are currently landlocked and where 
soils are amenable to the practice.  Infiltration can be designed into stormwater ponds by 
not installing clay liners and by creating gradual pond slopes.  It can also be designed into 
residential and commercial developments at the lot level through practices as diverse as 
rainwater gardens, infiltration trenches, and grassed swales. 
 
Policy 1.7 – Rural drainage 
 
Where new development introduces urban drainage into agricultural areas (not including 
county ditches, DNR waterways, or DNR wetlands) the city requires that the developer 
acquire easements for stormwater conveyance or storage from the agricultural landowner. 
Where agricultural drainage discharges into new urban developments, the city requires 
that the new development accommodate this drainage in fundamentally the same manner 
as it was accommodated prior to development. 
 
Policy 1.8 – Ravines 
 
The city protects ravines from the adverse effects of urban and agricultural drainage by 
limiting development on steep slopes, stabilizing ravines where necessary, and, where 
these are not sufficient, limiting flow into the ravines through the city’s rate control 
policy or by routing stormwater around ravines through trunk storm sewer. 
 
Policy 1.9 – Overland Conveyance 
 
The city and it outskirts are characterized by streams and channels.  The city encourages 
the use of overland versus pipe conveyance so that the benefits of natural channels can be 
realized.  These benefits include filtration, flow attenuation, infiltration, and other water 
quality and quantity benefits.  The city encourages the use of natural vegetation within 
overland conveyance systems.  
 

Goal 2: 

To promote the reduction of phosphorus and total suspended solids loading as well as 
other pollutants to water bodies by regulation, municipal management activities, and 
public education. 
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Policy 2.1 – Storm water treatment application and performance standards  

The City requires storm water treatment for new development and redevelopment.  The 
sizes and types of development/redevelopment projects to which these requirements 
apply are summarized in Section 5.  Water quality treatment facilities are designed to 
meet the following performance criteria: at least 60% removal of total phosphorus (P) 
and 90% removal of total suspended solids (TSS) on an average annual basis. Accepted 
technical methodologies, such as the PondNET model for phosphorus and the P-8 model 
for TSS, and/or scientifically valid field studies are used to evaluate the effectiveness of 
these practices.   

 

A simplified standard is available to those proposing developments where the pond wet 
volume is equivalent to the runoff from a 2.5” rainfall.  This standard provides ponds 
with similar performance characteristics as those sized for 60% P and 90% TSS removal. 

 
Policy 2.2 – Water quality cash dedication 

Where water quality facilities are not feasible or not desired (because of a preference for 
a regional approach, for instance) the developer will be responsible for the applicable 
area charges to cover the cost of regional facilities.  Whether on-site facilities, a cash 
dedication in lieu of on-site facilities, or a combination of the two is required will be at 
the discretion of the City.  The cash dedication will be earmarked for water 
quality/wetland capital improvement projects within the City. 

 
Policy 2.3 – Water quality basin design 

Generally, detention basins are designed based on Protecting Water Quality in Urban 
Areas (March 2000) developed by the Minnesota Pollution Control Agency (MPCA). 
Specific pond design criteria are highlighted in section 5 under design standards, as are 
submittal requirements related to development projects.   

 
Policy 2.4 – Street sweeping 

The City sweeps all urban streets a minimum of three times per year.  Spring and fall 
sweeping target winter sanding and leaf pickup, respectively.  The downtown area is 
swept every other week.  The City provides a compost site where property owners can 
dispose of yard wastes, typically open from April to November.  Property owners are not 
allowed to rake leaves into City streets for pick up. 

Policy 2.5 – Erosion Control 
 
The City of Faribault adopts the MPCA’s Protecting Water Quality in Urban Areas and 
its updates as its standard for erosion and sediment control. 
 

      City of Faribault  3-5 
        Surface Water Management Plan 



Goal 3:   

To prevent hazardous material from entering the storm water system. 

Policy 3.1 – Illegal dumping in storm sewer system 

The City will modify its ordinances to prohibit the dumping of foreign material into the 
storm water system, including oil, gasoline, antifreeze, paint, solvents, 
herbicides/pesticides, grass clippings/leaves, pet wastes, and other ecologically harmful 
chemicals.  This includes dumping of these materials into any ravines within the city 
limits. 

 
Policy 3.2 – Spill response capability 
 
The City has a spill response capability in place.  The response program focuses on 
containing, neutralizing, and properly disposing of spilled material.  This will be 
extended to include preventing the discharge of spilled toxic or hazardous materials into 
the storm water system. 

The Fire Department and the Public Works Department have a limited supply of response 
materials, effective for small scale incidents.  For any significant spill, the State of 
Minnesota Chemical Assessment Team and Emergency Response Team are requested 
through the Department of Homeland Security/Emergency Management. 

 
 
Goal 4:  

To involve the general public, city staff, and the business community in water quality 
management efforts. 

 

Policy 4.1 – Public Education 

The city will assist development and implementation of public education programs in 
cooperation with the County and the County Soil and Water Conservation Districts of 
which the city is a part.   

 
Policy 4.2 – City staff involvement 

The city is committed to educating its own staff on aspects of storm water management 
that are important to their jobs. 

 
Policy 4.3 – City setting an example regarding housekeeping practices on city-owned 
land. 

The City follows best management practices in managing and maintaining City-owned 
land.  These practices include soil fertility testing for maintained areas and following 
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fertilizer application recommendations based on those test results, fall (not spring) 
application of fertilizers containing phosphorus (if needed), preservation of natural 
unmaintained buffers between watercourses and turf areas, and preventing discharge of 
grass clippings from mowing operations onto paved areas. 
 
Policy 4.4 – City cooperation in providing information on state fertilizer regulations 

 
The state bans application of lawn fertilizers containing phosphate with some exceptions, 
such as, where a recent soil test has shown the lawn soil is deficient in phosphorus.  The 
City will continue to promote awareness of this law among its residents and business 
owners.  

 
Goal 5:   

To identify and protect wetland resources in order to maintain or improve their function 
and value. 

 
Policy 5.1 – No net loss of wetlands 

The City supports the Rice County, Local Government Unit for the implementation or the 
Wetland Conservation Act, in realizing “no net loss” of wetlands within the City’s 
jurisdiction. 

Policy 5.2 – City wetland inventory 

The City will work toward developing and maintaining an inventory of wetlands within 
high priority areas, such as parks and natural areas, by 2008. Wetlands will be classified 
by type and function as well as susceptibility to stormwater impacts. 

 
3.4 County, State and Federal Agency Requirements 
 
This section of the SWMP presents a synopsis of the current agency requirements while 
acknowledging the existence of other requirements that may be applicable.  The City is 
committed to the preservation and enhancement of its wetlands and water resources 
through full compliance with local, state, and federal wetland regulations. 
 

3.4.1 Minnesota Department of Natural Resources 

At the state level, Types 3, 4, and 5 wetlands are protected by statute.  These are areas 
typically recognized as wetlands and are generally characterized by open water and 
emergent vegetation throughout most of the year.  The state has jurisdiction over only 
those wetlands appearing on the state’s inventory of protected waters.  Further, wetlands 
in the inventory were generally those in excess of 10 acres in rural areas or in excess of 
2.5 acres in municipalities and incorporated areas.  Map 1 shows some of the protected 
waters within the Faribault SWMP study area.  
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If an area meets the jurisdictional criteria but is not on the state’s inventory, it is not 
regulated.  If it does not meet the statutory criteria but is listed on the inventory, it still is 
subject to MNDNR regulation.  There is no mechanism presently for adding or deleting 
wetlands.  The inventory was begun in the late 1970s and all state inventories were 
completed during the early 1980s.   

 
The MNDNR rules specify that permits may not be issued for any project except those 
that provide for public health, safety, and welfare.  Any private development projects are 
effectively excluded from permit consideration by this requirement. 

3.4.2 U.S. Army Corps of Engineers (USACE) 

Under Section 404 of the Clean Water Act, including subsequent modifications, the U.S. 
Environmental Protection Agency (EPA) and the U.S. Army Corps of Engineers 
(USACE) regulate the placement of fill into all wetlands of the U.S.   In 1993, there was 
a modification of the definition of "discharge of dredged material” to include incidental 
discharges associated with excavation.  This modification of the “discharge of dredged 
material” definition meant that any excavation done within a wetland required the 
applicant to go through Section 404 permitting procedures. In 1998, however, this 
decision was modified so that excavation in wetlands is now regulated by the USACE 
only when it is associated with a fill action. 
  
3.4.3 Board of Water and Soil Resources 

The local and regional wetland rules are governed by the Wetland Conservation Act 
(WCA).  The WCA, passed in 1991, extends protection to all wetlands unless they fall 
under one of the exemptions of the WCA.  The WCA follows a “no net loss” policy.  The 
wetlands covered under the WCA must not be drained or filled, wholly or partially, 
unless replaced by restoring or creating wetland of at least equal public value under an 
approved replacement plan.  Replacement ratio is typically 2:1 (2 acres created for every 
1 acre filled) for wetland impacts. 

 
A designated Local Government Unit (LGU) is responsible for making exemption and 
no-loss determinations and approving replacement plans.  Currently, Rice County acts as 
the LGU for WCA within the City’s subdivision authority. 
 
3.4.4 Minnesota Pollution Control Agency 
  
The USACE implements provisions of Section 404 of the Clean Water Act with guidance 
from the EPA through a permitting process.  The Section 404 permit also requires a 
Section 401 water quality certification before it is valid.  The EPA has given Section 401 
certification authority to the MPCA. 
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3.4.5 County Jurisdiction 

Rice County has adopted a Rice County Water Resource Management Plan that details 
groundwater implementation plans.  The City of Faribault will support Rice County in 
their efforts to implement this plan. 
 
3.4.6 State and Federal Jurisdictional Boundaries for Public Wetlands and Waters 

Wetlands are delineated in accordance with the Federal Manual for Identifying and 
Delineating Jurisdictional Wetlands (1987).  Wetlands must have a predominance of 
hydric soils.  Hydric soils, by definition, are inundated or saturated by surface water or 
groundwater at a frequency and duration sufficient to support, under normal 
circumstances, a prevalence of hydrophytic (water tolerant) vegetation typically adapted 
for life in saturated soil conditions.  The USACE and the BWSR regulate wetlands as 
defined by a jurisdictional delineation. 

For wetlands that fall under the MNDNR jurisdiction, the Ordinary High Water Level 
(OHW) determines the boundary of MNDNR jurisdiction.  The OHW is established by 
the DNR.  A summary of agency jurisdiction is presented in figures 4 and 5. 
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FIGURE 4 

Public Waters: Water Basin 

8 ½ x 11 black & white 
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FIGURE 5 

Public Waters: Water Course 

8 ½ x 11 black & white 
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3.6 Agency Contacts 
The primary contacts for local regulating agencies described above are presented below. 
These contacts are accurate as of November, 2003. 

 
City of Faribault 
 
City Engineer 
City of Faribault 
208 1st  Avenue NW 
Faribault, MN 55021 
(507) 334-2222 
 
Director of Public Works 
City of Faribault 
208 1st Avenue NW 
Faribault, MN 55021 
(507) 334-2222 
 
Rice County Water Planner 
 
Melissa Bokman 
Rice County Planning and Zoning 
320 3rd Street NW 
Faribault, MN 55021 
(507) 332-6118 
 
Rice County Soil and Water Conservation District 
 
Steve Pahs 
District Manager 
Rice County Soil and Water Conservation District 
1810 30th Street NW 
Faribault, MN 55021 
(507) 332-5408 
 
Minnesota Department of Natural Resources 
 
Randy Bradt 
Area Hydologist 
Minnesota Department of Natural Resources 
1810 30th Street NW 
Faribault, MN 55021 
(507) 333-2051 
 
Board of Water and Soil Resources 
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Dave Peterson 
Board Conservationist 
Board of Water and Soil Resources 
40 16th Street SE 
Rochester, MN 55904 
(507) 280-2874 
 
Minnesota Pollution Control Agency 
 
Dave Morrison 
Pollution Control Specialist 
Minnesota Pollution Control Agency 
18 Woodlake Drive SE 
Rochester, MN 55904 
(507) 281-7763 
 
Sara Konrad 
Pollution Control Specialist 
Minnesota Pollution Control Agency 
18 Woodlake Drive SE 
Rochester, MN 55904 
(507) 281-7763 
 
 



 
 
 
4.  SYSTEM ANALYSIS AND DESIGN  
 
 
4.1 General 
 
Map 1 shows the major drainage divides, storage areas, channels, and other water 
resources that have been incorporated into the Faribault Surface Water Management Plan 
(SWMP).  Maps 2 through 5 highlight four focus areas where additional detail on future 
stormwater infrastructure is provided.  Map 6 provides an inventory of significant culvert 
crossings and channels particularly in rural areas tributary to the City.  The purpose of 
this drainage inventory is to provide better information on existing flows entering the 
City from various directions.  Appendix E provides additional detail on the drainage 
inventory. 
 
The purpose of Maps 1 through 6, and this chapter of the report, is to identify and 
quantify the infrastructure needed to allow continued development in Faribault while 
avoiding the negative impacts, such as flooding and water resource degradation, often 
associated with development.   
 
Chapter 4 is divided into two parts.  Section 4.2, Technical Background, summarizes 
analysis procedures that were used in creating the Plan.  These procedures should also be 
used by developers, their engineers, and anyone else conducting hydrologic studies or 
designing stormwater management facilities within the City.  Additionally, Section 4.2 
provides design guidelines for various aspects of the stormwater system.  Section 4.3, 
System Description, provides narrative on portions of the City’s existing and proposed 
stormwater management system.  Particular attention is paid to each of the four focus 
areas. 
   
4.2 Technical Background 
 
Creation of Faribault’s SWMP involved comprehensive hydrologic modeling.  The 
SWMP also incorporates the latest knowledge regarding stormwater management.  
Consequently, the technical background that leads to the many requirements contained 
within this plan is extensive.  Section 4.2 summarizes this technical background and 
provides design and analysis guidelines for water quantity, water quality, and wetland 
protection. 
 
4.2.1 Water Quantity 
 
Water quantity relates to those measures intended to reduce the potential for flooding, 
particularly flooding that could result from development within currently rural areas.  A 
system that functions for water quantity purposes prevents flooding; prevents the erosion 
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of ravines, rivers and streams; and protects wetlands from the adverse impacts associated 
with increased stormwater runoff. 
 
4.2.1.1 Runoff and Land Use 
 
Stormwater runoff is defined as that portion of precipitation which flows over the ground 
surface during, and for a short time after, a storm.  The quantity of runoff is dependent on 
the intensity of the storm, the amount of antecedent rainfall, the length of the storm, the 
type of surface upon which the rain falls, and the slope of the ground surface. 
 
The intensity of a storm is described by the amount of rainfall that occurs over a given 
time interval.  Storms are typically characterized by their return frequency.  A return 
frequency designates the average time span during which a single storm of a specific 
magnitude is expected to recur.  Thus, the degree of protection afforded by storm sewer 
facilities is determined by selecting a return frequency for analysis.  
 
For the Faribault SWMP the following return frequencies were used: 
 

• 10-year Rational Method for storm sewer design 
• 100-year, 24-hour (Type II distribution) event for overland drainage and pond 

storage design 
 
A 100-year, 24-hour frequency event (6.1 inches in 24 hours for south and central Rice 
County) has a 1% chance of occurring or being exceeded in any given year.  This design 
rainfall return period is commonly used for flood control throughout Minnesota. 
 
As development occurs in Faribault, actual storm sewer design should be a 5-year 
minimum recurrence in residential areas and a 10-year minimum recurrence in 
commercial areas.  The design recurrences imply that no street, parking lot, or backyard 
ponding would occur for the design event.  The SWMP uses only the 10-year for Rational 
Design.  To the extent that systems outlined in the Plan would fall into future residential 
areas, the 10-year recurrence is considered conservative.  
 
In general, complete protection against large, infrequent storms with return intervals 
greater than 100 years is only justified for important flood control projects.  For most 
developing areas like Faribault, the cost of constructing a large capacity storm drainage 
system (for events greater than the 100-year) is much greater than the amount of property 
damage that would result from flooding caused by a larger than 100-year event occurring 
in a system designed for the 100-year event. 
 
The excess runoff caused by storms greater than that used for design will be 
accommodated by transient street ponding and overland drainage routes.  Providing areas 
for this short-term flooding and overland drainage reduce flood damage due to larger than 
design events.  Provisions should be made to provide or preserve overland drainage 
routes for emergency overflows.  Chapter 5 details requirements for preserving overland 
drainage routes. 
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A number of methods have been developed to determine the expected maximum rate of 
runoff from a known area for a specific design storm, given land use and soil moisture 
conditions.  The preliminary trunk storm sewer design presented in this plan is based on 
the Rational Method and the pond design on the HydroCAD computer program, 
described in detail later in this chapter. 
 
The modeling involves the selection or computation of a time of concentration and a 
runoff coefficient.  The time of concentration is the time required for the runoff from a 
storm to become established and for the flow from the most remote point (in time, not 
distance) of the drainage area to reach the design point.  The time of concentration will 
vary with the type of surface receiving rain and the slope of the surface. 
 
A minimum time of concentration of 15 minutes was selected for the design of the trunk 
storm sewer system.  Shorter times may be utilized in lateral system design.  As the 
stormwater runoff enters the system, the flow time in the storm sewer is then added to the 
time of concentration, resulting in a longer time of concentration and thus lower average 
rainfall intensity as the flow moves downstream from the initial design point. 
 
The percentage of rainfall falling on an area that must be collected by a storm sewer 
facility is dependent on watershed variables such as: 

• Soil perviousness 
• Ground slope 
• Vegetation 
• Surface depressions 
• Development type 
• Antecedent rainfall 

 
These factors are taken into account when selecting a runoff coefficient (C) in the 
Rational Method or a runoff curve number (CN) for use in HydroCAD. 
 
In the Rational Method, the runoff coefficient for urban areas varies from 0.2 for parks to 
0.95 for asphalt and concrete surfaces, while in HydroCAD, the CN varies from 58 for 
parks to 98 for asphalt and concrete surfaces.  CN values depend on the type of soil, 
cover type and hydrologic condition.  Under fully developed conditions, the values of CN 
will rise with increases in impervious area caused by street surfacing, building 
construction, and grading. 
 
Table 4.1 provides CN values and runoff coefficients used in the SWMP modeling.  To 
ensure consistency with this Plan future analyses, whether they be for development 
proposals or other city projects, should use the values contained within Table 4.1.  For 
other types of land use not identified in the table, SCS Technical Release 55 (TR-55) 
curve numbers should be used. 
 
As noted in Section 2.2, the predominant hydrologic soil group (HSG) within the study 
area is HSG B.  A couple exceptions to this are noted in that section.  Consequently, the 
Table 4.1 CN values reflect HSG B.  The CN values also reflect Antecedent Moisture 
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Condition II (AMC II), which is a typical assumption in hydrologic analyses.  AMC II 
simply implies that average soil moisture conditions apply prior to simulation of the 
design event.   
 
Table 4.1 
Runoff Coefficients 
 

Average Runoff Coefficient C for Rational Method 
Land Use Type 

5 year 10 year 100 year 
CN Value 

Park/Open Space 0.16 0.25 0.30 60 
Low Density 

Residential (30% 
impervious) 

0.33 0.45 0.50 72 

Medium Density 
Residential (65% 

impervious) 
0.59 0.63 0.72 85 

High Density 
Residential (72% 

impervious) 
0.66 0.70 0.77 88 

Commercial/Industrial 
(85% impervious) 0.76 0.79 0.85 92 

Ponds 1 1 1 99 
 
4.2.1.2 Computer Modeling 
 
As mentioned, the computer modeling of stormwater quantities for pond design and trunk 
pipes was carried out using the computer software HydroCAD.  HydroCAD stormwater 
runoff hydrographs are calculated in accordance with SCS TR-20 methodology.  
Hydrograph routing through channels and detention basins is performed using the 
Storage-Indication method.  Storm distributions of SCS 24-hour Type I, IA, II, and III 
storm distributions are allowed in the model.  All analyses performed within the context 
of this report have been conducted using Type II storm distributions. 
 
 
4.2.1.3 Storm Sewer and Channels 
 
In the Faribault SWMP, a combination of storm sewer and channels has been used to 
transport simulated stormwater runoff.  Only major storm sewer trunks, 24 inches and 
larger and related facilities have been considered in this study.  A complete system 
consists of a complex web of trunks, manholes, lateral lines, overland drainage ways, 
catch basin leads, catch basins, pond inlets and outlets and all other items. 
 
Proper design of a storm sewer system requires that all sewer lines be provided with 
access through manholes for maintenance and repair operations.  Generally, spacing of 
manholes should be no greater than 400 feet for sewer lines 15 inches or less in diameter 
and 500 feet for sewer lines 18 inches to 30 inches in diameter.  Intervals on larger 
diameter lines can be increased since the pipes are sufficiently large for a person to 
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physically enter the storm sewer pipe itself for maintenance operations.  Regardless of 
sewer size, manholes should normally be provided at all junction points and at points of 
abrupt alignment or grade changes. 
 
Although lateral systems are designed for 5-year or 10-year storm events, their 
performance must be analyzed for storms exceeding the design storm.  Lateral and trunk 
pipes will surcharge when the design storm is exceeded.  During surcharging, the pipes 
operate as closed conduits and become pressurized with different pressure heads 
throughout the system.  Low areas that are commonly provided with catch basins become 
small detention ponds often performing like pressure relief valves with water gushing out 
of some locations.  For this reason, it is extremely important to ensure that these low 
areas have an acceptable overland drainage route with proper transfer capacity. 
 
At a minimum, ponding on streets must meet all of the requirements of the 100-year 
design criteria.  For safety reasons, the maximum depth should not exceed two feet at the 
deepest point and the lowest exposed building elevation should be at least one foot above 
the elevation to which water could rise before overflowing through adjacent overland 
routes.   
 
All storm sewer facilities, especially those conveying large quantities of water at high 
velocities, should be designed with efficient hydraulic characteristics.  Manholes and 
other structures at points of transition should be designed and constructed to provide 
gradual changes in alignment and grade.  Pond outlet control structures should be 
designed to allow water movement in natural flow line patterns, to minimize turbulence, 
to provide good self-cleaning characteristics, and to prevent damage from erosion. 
 
Intake structures should be liberally provided at all low points where stormwater collects 
and at points where overland flow is to be intercepted.  Inlet structures are of special 
importance, since it is a poor investment to have an expensive storm sewer line flowing 
partially full while property is being flooded due to inadequate inlet capacity.  Inlets 
should be placed and located to eliminate overland flow in excess of 1,000 feet on minor 
streets, or a combination of minor streets and swales, and 600 feet on collector streets and 
arterials.  Additionally, inlets should be located such that 3 cfs is the maximum flow at 
the inlet for the 5-year design storm.  Intake grates and opening should be self-cleaning 
and designed to minimize capacity reduction when clogged with twigs, leaves and other 
debris. 
 
Effective energy dissipation devices or stilling basins to prevent stream bank or channel 
erosion at all stormwater outfalls should be provided.  The following recommendations 
should be kept in mind when designing an outlet: 

• Inlet and outlet pipes of stormwater ponds should be extended to the normal 
water level whenever possible. 

• Outfalls with velocities of less than 4 fps that project flows downstream into 
the channel in a direction 30 degrees or less from the normal channel axis 
generally do not require energy dissipators or stilling basins, but do require rip 
rap protection. 
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• Where an energy dissipator is used, it should be sized to provide an average 
outlet velocity of less than 6 fps, unless rip rap is also used.  In the latter case, 
the average outlet velocity should not exceed 8 fps. 

• Where outlet velocities exceed 8 fps, the design should be based on the unique 
site conditions present.  Submergence of the outlet or installation of a stilling 
basin approved by the City is required when excessive outlet velocities are 
experienced. 

• In the case of discharge to channels, rip rap should be provided on all outlets 
to an adequate depth below the channel grade and to a height above the outfall 
or channel bottom.  It should be placed over a suitably graded filter material 
and filter fabric to ensure that soil particles do not migrate through the rip rap 
and reduce its stability.  Rip rap should be placed to a thickness at least 2.5 
times the mean rock diameter so as to ensure that it will not be undermined or 
rendered ineffective by displacement.  If rip rap is used as protection for 
overland drainage routes, grouting may be recommended. 

• Overland drainage routes where velocities exceed 8 fps should be reviewed by 
the City Engineer and approved only when suitable stabilization measures are 
proposed. 

 
Open channels and swales are recommended where flows and small grade differences 
prohibit the economical construction of an underground conduit and in areas where open 
channel type drainage will enhance the aesthetic qualities of a development.  Several 
channels have been proposed as a part of this plan and are shown on Maps 1 through 5.  
Whenever possible, a minimum slope of 2% should be maintained in unlined open 
channels and overland drainage routes.  Slopes less than 2% and greater than 1% are 
difficult to construct and maintain and will require an underdrain system.  Slopes less 
than 1% should not be allowed.  Side slopes should be a maximum of 4:1 (horizontal to 
vertical) with gentler slopes being desirable.  Where space permits, slopes should be cut 
back to match existing grade.   
 
In general the flatter the channel side slopes and the more meandering the channel 
alignment the more natural the channel will appear.  Natural looking channels use 
significantly more space than common ditches.  One method of providing this space is to 
incorporate greenway corridors over the channel area.  Figure 6 shows, in concept, what 
this might look like. 
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Insert figure x, greenway corridor concept  11 x 17
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Rock rip rap should be provided at all points of juncture between two open channels and 
where storm sewer pipes discharge into a channel.  The design velocity of an open 
channel should be sufficiently low to prevent erosion of the bottom.  Rip rap or concrete 
liners should be provided in areas where high velocities cannot be avoided.  Periodic 
cleaning of an open channel is required to ensure that the design capacity is maintained.  
Therefore, all channels should be designed to allow easy access for equipment. 
 
Sanitary sewer manholes that could be subject to temporary inundation, due to their 
proximity to ponds, channels, or roadway low points, should be equipped with watertight 
castings.  Precautions should be taken during construction to prevent the entrance of 
stormwater into the sanitary sewer.  When access is required at all times, sanitary 
manholes located near ponding areas should be raised above the 100-year high water 
level.  If access is not required, water tight castings should be installed.  Future storm 
drainage construction should include provisions for improving the water tightness of 
nearby sanitary sewer manholes.  All newly constructed sanitary manholes in the vicinity 
of ponding areas and open channels described in this report should be waterproof. 
 
4.2.1.4 Ponds 
 
Stormwater ponding areas are an essential part of any storm drainage system.  These 
areas provide locations where stormwater flows can be reduced to provide flood 
protection for downstream areas.  The numerous natural depressions found throughout 
Faribault have been incorporated into the Plan as ponding areas.  The effective use of 
ponding areas enables the installation of outflow storm sewers and channels with reduced 
capacities, since the duration of the design storm is effectively increased over the total 
time required to fill and empty ponds.  Smaller capacity trunk storm sewer and channels 
provide a cost savings to the City. 
 
The use of ponds to control stormwater runoff rates is a recent phenomenon.  
Historically, older cities (including the older portions of Faribault) have piped stormwater 
directly to the nearest large receiving water or river.  Continued use of this practice has 
both cost and regulatory implications.  In terms of cost, few cities have the funds 
necessary to build pipes that provide 100-year protection to properties.  In fact, the older 
cities that have historically piped all their stormwater find that the systems they 
constructed provide nowhere near the 100-year protection found in newer cities that have 
used ponds.  In terms of the regulatory control, many direct discharges (without ponding) 
to waters of the state are precluded.  At present, even direct discharges to wetlands that 
are not considered waters of the state are regulated through the NPDES construction 
permit. 
 
Cost and regulatory considerations aside, well designed ponds: 

1. Improve water quality 
2. Recharge the groundwater table 
3. Provide aesthetic, recreational and wildlife benefits 

 
Ponds improve stormwater quality by allowing nutrients and sediments carried by runoff 
to settle before discharge to important receiving waters.  Groundwater recharge is 
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increased by restricting the outflow rate from a pond, thus allowing more water to 
infiltrate into the soil.  Careful planning of ponds can enhance a development’s appeal 
and still provide efficient stormwater management.  In fact, lots with pond frontage 
command a higher price than lots without. 
 
Most of the ponding areas proposed in this plan collect water from large regional 
drainage areas.  To provide proper protection for adjacent property, the design storm for 
ponding areas is the maximum flood from a Type II, 24-hour, 100-year rainfall event (6.1 
inches of rain in 24 hours).  Lateral storm sewer piping is designed according to the 
demands of a 5-year or 10-year, 24-hour storm.  To provide an additional safety factor, 
the lowest exposed structure elevation in a development should be at least two feet above 
the 100-year high water level.  The lowest exposed elevations of structures that are 
adjacent to ponds should be certified by the builder during basement construction to 
ensure adequate freeboard. 
 
Runoff determinations for pond design vary from those for storm sewer calculations.  The 
critical storm for storm sewer design is the short, high intensity storm, whereas the 
critical storm for pond design is of longer duration, since water is being stored for longer 
periods of time and released at a slower rate. 
 
The use of HydroCAD computer model in the analysis of the ponding system has allowed 
the efficient review of several complicated routing patterns, each comprised of several 
ponds.  The pond storage and outflow rates, adjusted by lag time, were determined by the 
program for all the ponds identified in this Plan.  The lag time is significant as it 
represents the attenuation of peak flows at each pond and generally shows that the peaks 
are not occurring at the same time.  This implies that the direct runoff to a pond has 
generally passed through to the downstream trunk system before the inflow of large 
volumes of runoff from upstream ponds. 
 
4.2.2 Water Quality 
 
Establishing the highest water quality goals that are both reasonable and sustainable is 
one of the objectives of the Faribault Surface Water Management Plan.  The only 
effective way to maintain high quality water bodies is to prevent sediment, nutrients and 
other materials from entering the storm drainage system.  Complete interception of 
stormwater for treatment at the point of discharge is not currently feasible, though the 
City encourages the implementation of techniques such as rainwater gardens, infiltration 
areas, and filtration swales etc. that capture a portion of runoff at the point of generation.  
Application of these small-scale techniques should be on a site specific basis.  
 
4.2.2.1 Pollutant Control 
 
The three main sources for degradation of water quality are: 
 

1. Solids and associated chemicals (including calcium chloride and salt) from 
erosion and street sanding, 

2. Composted decay around ponds, and 
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3. Fertilizers and other chemicals from farming practices, impervious surfaces, or 
lawn care. 

 
Identification of the source and implementation of reasonable control measures can 
minimize the degradation of Faribault’s water bodies. 
 
In areas where extensive development is taking place, stormwater runoff frequently 
contains substantial quantities of solids.  Most commonly, these sediments are carried by 
runoff into the storm sewer from large grading sites though fully developed areas also 
generate sediment loads particularly from winter sanding operations and in areas of 
structurally failing pipes.  For developing areas, strict on-site erosion control practices are 
required to prevent sediments from entering downstream water bodies.  Inspections 
should be conducted by the City to verify that the erosion control practices have been 
installed and maintained properly.  Even with extensive erosion control practices, 
sediment and airborne particulates will continue to enter surface waters of the City. 
 
The importance of erosion control measures during construction cannot be 
overemphasized.  The Best Management Practices (BMPs) recommended in the 
Minnesota Pollution Control Agency’s (MPCA) Protecting Water Quality in Urban Areas 
should be followed for all development.  The Minnesota general National Pollutant 
Discharge Elimination System (NPDES) stormwater permit for construction activity 
requires a permit for construction activities that disturb one or more acres.   
 
When disturbing 10 or more acres, developers are required to provide temporary settling 
ponds to treat the runoff from their grading sites.  These ponds are intended to prevent the 
introduction of sediment and its associated pollution into the storm sewer system and are 
required to function, in their various forms, until grading has ceased and adequate cover 
has been established.  At a minimum, these temporary sedimentation basins should meet 
the requirements set forth in the NPDES general permit for construction activities. 
 
When the outlet for a siltation basin, either permanent or temporary, is located below the 
normal water surface, the basin can also serve to confine floating solids that may 
otherwise enter a downstream pond or lake.  This practice is typically referred to as 
skimming.  If a hazardous material such as fuel oil were to spill, a skimmer structure 
would retain it within the basin and thus isolate it for easy access and prompt cleanup.  
Skimmer structures should be used for all constructed ponds upstream of wetlands, lakes, 
rivers and streams.  For constructed ponds that discharge into other constructed ponds, 
skimmer structures are not as important. 
   
Ideally, some sort of solids removal system should be installed wherever a storm sewer 
outlets into a pond.  In certain cases, settling chamber (sump) type catch basins or 
manholes can be provided for storm sewers that discharge into ponds.  These can provide 
effective removal of sand and gravel, which may be flushed into the storm sewer from 
streets and highways, but are ineffective in the removal of finer particles such as silts and 
clays.  Use of this type of catch basin or manhole should be limited to those areas where 
regular maintenance is practical and to where the sump can be realistically expected to 
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intercept sand from winter sanding operations and gravel from driveways and 
construction sites.   
 
Of late a concern regarding West Nile virus and mosquito breeding habitat has called into 
question the use of sump manholes.  The latest data suggests that many different breeding 
environments exist for the mosquitoes that carry the virus including ponds, wetlands, 
catch basins, and manholes.  Obviously, eliminating these elements of the system is not 
feasible.  Though they should be used sparingly, sump manholes should not be prohibited 
due to a concern over West Nile virus. 
 
It bears repetition that a solids removal structure must be regularly maintained if it is to 
remain effective.  Since maintenance is the controlling factor in the long term 
performance of sediment control measures, ponds are recommended over sump 
manholes.  Sump manholes, if numerous, often go without maintenance.  An individual 
pond requires more maintenance time than a sump, but system maintenance time goes 
down when ponds are the preferred method of sediment removal as long as pond slopes 
and benching allow access by maintenance equipment (see Chapter 5 for pond grading 
requirements).  For this reason sump manholes should be limited to storm sewer lines 
discharging directly to wetlands, lakes, rivers, streams, ravines, and constructed channels 
and should be avoided upstream of constructed ponds.  In all cases, the location, type, 
and number of sediment control structures must be established at the time of final design 
of that portion of the storm sewer system.  Maintenance of the system is discussed further 
in Chapter 5. 
 
Even with the best and most expensive solids removal system, contamination of ponds 
and lakes will occur unless particular attention is paid to those activities that occur after 
development of a site.  Developers must utilize the BMPs to minimize erosion during the 
mass grading phase of construction.  But property owners must also use care in the 
development and maintenance of their lawns and open areas.  Debris is frequently raked 
from lawns into gutters; from there, if it is not removed, it washes into the storm sewer 
system. 
 
Generally speaking, water quality ponding within a development has to treat storm water 
to the level required by the downstream receiving water body and its attendant 
management strategy.  In developments that discharge directly to either the Straight or 
Cannon River, water quality ponding must be sufficient to treat to a phosphorus 
concentration of 200 ppb, or less. 
 
Occasionally, with small plats (of 5 acres of less), water quality ponding cannot be 
constructed to the extent required by the Plan without severely hampering the site 
development or destroying other habitat such as upland grasslands and forests.  In such 
cases, it is within the City’s discretion to reduce the required water quality ponding. 
 
4.2.2.2  Water Quality Modeling 
 
To adequately address the needs of the City, PondNet water quality management model is 
recommended.  PondNet is an empirical model developed from data collected by the 
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Environmental Protection Agency (EPA) Nationwide Urban Runoff Program (NURP).  
The model predicts the phosphorus removal efficiency of a large number of 
hydrologically connected ponds.  Phosphorus is the primary nutrient modeled because it 
has been found to be the nutrient most likely to promote the growth of algae in lakes. 
 
A limitation of the PondNet model is its inability to predict phosphorus concentrations in 
large, deep water bodies.  In general, water bodies larger than 20 acres or with mean 
depths greater than 10 feet should be modeled with in-lake models, such as Simpson-
Reckhow (1980) or Canfield-Bachmann model (1981).  These models are also empirical 
and predict the in-lake water quality conditions as a function of phosphorus loading, lake 
depth and hydraulic residence time.  Detailed lake modeling has not been carried out for 
Roberds, Cannon or Wells Lake at this time. 
 
Values for average runoff phosphorus concentrations, average annual summer runoff 
coefficients and the resulting phosphorus export coefficients were determined for use in 
the model.  The values are shown in Table 4.2 along with the range of published literature 
values. 
 
Table 4.2 
Phosphorus Concentrations and Export Coefficients 

 
Model Parameters  

Land Use 
 
 

P concentration 
(µg/l) 

Runoff 
Coefficient* 

(%) 

P export 
Coefficients 

(lbs/ac) 

Published 
Values  

P export 
Coefficients 

(lbs/ac) 
Park/Open Space 200 0.07 0.14 0.09 - 0.3 

Low Density 
Residential (30% 

impervious) 
450 0.21 0.97 0.45 - 2.7 

Medium Density 
Residential (65% 

impervious) 
500 0.47 1.64 0.45 - 2.7 

High Density 
Residential (72% 

impervious) 
500 0.55 2.31 0.45 - 2.7 

Commercial/Industrial 
(85% impervious) 600 0.68 3.08 0.70 - 3.0 

* 2-year storm frequency (2.5” of precipitation in 24 hours) 
 
The export coefficients reflect a large increase in nutrient loading as land use changes 
from open space and agricultural to urban.  The main reason for this increase is the large 
increase in runoff rate and volume, caused by the amount of impervious area, which 
washes off the pollutant buildup from those surfaces. 
 
Computer models that predict concentrations and removal efficiencies for heavy metals 
are currently available.  These models predict removal efficiency in terms of inflow 
particle distribution and the pond’s ability to remove suspended solids.  Based on a 
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number of studies recently performed by various agencies, it can be assumed that wet 
detention ponds which remove 60 percent of phosphorus also remove high percentages of 
heavy metals.  Table 4.3 shows the benefits of wet detention ponds as estimated by the 
DNR in Wisconsin. 
 
Table 4.3 
Benefits of Wet Detention Ponds 

 

Pollutant Average Reduction (%) 

Lead 70 
Zinc 70 

Bacteria 70 
Diazinon (pesticide) 17 

Phthalate 80 
Sediment 90 

 
Based on these findings, it can be assumed that water quality ponds which reduce 
phosphorus loadings by 60% under standard runoff concentrations will also reduce heavy 
metal concentrations by 70% and sediments by 90%.  For this reason it is sufficient to 
model for phosphorus and from those results infer removals of other pollutants according 
to the percentages in table 4.3. 
 
Actual modeling of water quality basins and their treatment capacities can be 
cumbersome for developers and their engineers.  A simple criterion is that every water 
quality basin should provide wet volume (volume below the normal water level) 
equivalent to the post development site runoff for the 2.5-inch rainfall event.  Ponds 
designed in this manner will meet a 60% removal efficiency while providing excess 
volume for sediment storage.  Chapter 5 provides additional requirements for water 
quality pond design. 
 
4.2.3 Water Quantity and Quality Impacts to Wetlands 
 
In conjunction with the 2002 Faribault Natural Resources Inventory and Management 
Plan (NRI), this plan seeks to use the abundant wetlands within the City as a part of the 
natural storm drainage system.  This involves maintaining water quality, reducing 
flooding and erosion, and stabilizing or restoring water levels.  The wetlands are 
important physical, educational, ecological, aesthetic, recreational and economic assets to 
the City.  Figure 7 shows the National Wetland Inventory (NWI) wetlands within the 
study area.  Figure 8, from the NRI, shows natural communities found in the study area 
and identifies wetlands in four categories: 
 

• Wet Prairie 
• Emergent Marsh 
• Shrub Swamp 
• Floodplain Forest 
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Historically, most of the wetlands in the City have been affected by agriculture or 
urbanization.  In urbanizing areas, wetland degradation can be an ongoing process.  
However, some degraded wetlands can be improved by stabilizing water levels and 
reducing sediment loads. 
 
Water quality plays a significant role in the overall quality of a wetland.  When the 
quality of the incoming stormwater declines, the wetland’s plant community may become 
less diverse, retaining only those species that are tolerant of high nutrient and sediment 
loads.  Once a wetland’s plant community is changed, the wetland’s character and 
ecosystem will change, often to a less valuable system in terms of diversity, wildlife 
habitat and aesthetic qualities.   
 
Aerial photos of several low areas show drained wetlands, via tile or ditching, vegetated 
primarily with reed canary grass.  These areas are potential restoration sites since the 
wetland’s natural storage will be needed when the area develops.  Storage can be restored 
by breaking tile lines and berming across ditches. 
 
In the recent past, SWMPs have addressed wetland protection from nutrient loadings, but 
not from water fluctuations or sustained water levels.  Wetlands were commonly used for 
flood storage.  The Minnesota Stormwater Advisory Group published a guidance 
document that looked at the implications of this practice.  It was found that stormwater 
bounce and duration affected some types of wetlands, but not others.  The guidance 
document presented specific guidelines on what wetlands were most affected by 
stormwater bounce and sustained water levels.  A wetland’s sensitivity is affected by 
vegetation type, hydrology, soils, topography and chemistry.  Using the NRI wetland 
designation as a guide, the goal of this SWMP is to utilize wetlands that are the least 
susceptible to urban runoff and to restore or avoid more sensitive wetlands. 
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Insert figure 7 NWI
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Insert figure 8 NRI
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In all instances, future developments (including road projects and redevelopment 
projects) should incorporate some ponding upstream of wetlands.  It is the method of the 
Plan to show storage in wetland locations with the understanding that minimum control 
measures upstream of the wetland will be installed.  These minimum control measures 
include: 
 

• Water quality ponding for runoff generated by the 2.5-inch rainfall event 
• Rate control to predevelopment conditions for the 10-year, 24-hour rainfall event 

 
Where wetlands are identified as high quality and susceptible to negative impacts from 
urban runoff quality and volume then additional control measures should be implemented 
including: 
 

• Infiltration in addition to 2.5-inch water quality criterion 
• Filtration (via swales or rainwater gardens) in addition to 2.5-inch water quality 

criterion 
• Rate control to predevelopment conditions for the 100-year, 24-hour event 

 
In order to determine what level of upstream control is necessary, assessments of 
wetlands using standard assessment methodology (Minnesota Routine Assessment 
Methodology, for instance) should be provided in submittals for developments and 
projects that involve discharges to wetlands. 
 
Depending on the quality of the wetland in question, rate control upstream of the wetland 
could be to the 100-year predevelopment rate.  Generally, the rate control proposed in the 
Plan is to the precultural rate, which is below the predevelopment.  The additional rate 
reduction to precultural would occur in the wetlands themselves.  In many cases this will 
involve constructing multi-stage control structures for wetland outlets.  Construction of 
these wetland outlets should be a part of any project that uses the wetland for a portion of 
its flood storage.  In some cases developments and other projects will rely solely on 
constructed ponds that discharge directly to waterways or lakes.  In these cases the 
constructed pond should control to the precultural rate.  See Table 2.1 for the applicable 
rate control criteria for meeting precultural rates. 
 
4.3 System Description 
 
4.3.1 Use of Wetlands for Urban Stormwater 
 
Section 4.2.3 describes minimum control measures for water quality and rate control 
upstream of wetlands.  The criteria depend upon the susceptibility of the wetland to 
negative impacts from urban stormwater.  Table 4.4 lists differing wetland types and their 
susceptibility to impacts from stormwater. 
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Table 4.4 
Wetland Susceptibility to Stormwater Impacts 
 

Highly Susceptible Moderately 
Susceptible Slightly Susceptible Least Susceptible 

Sedge Meadows Shrub-carrs Shallow Open Water 
Communities 

Cultivated Hydric 
Soils 

Bogs Alder Thickets Floodplain Forests Dredge/Fill Disposal 
Sites 

Coniferous Bogs Fresh Meadows Deep Marshes Gravel Pits 

Open Bogs Shallow Marshes Seasonally Flooded 
Basins 

Reed Canary Grass 
Monotypes 

Calcareous Fens    
Low, Wet, and Fresh 
Prairies    

Lowland Hardwood 
Swamps    

Coniferous Swamps    
Source: Guidance for Evaluating Urban Storm Water and Snowmelt Impacts To Wetlands by the State of Minnesota Storm Water 
Advisory Group 
 
This section of the report describes the physical stormwater system proposed for 
development within the four focus areas.  In general, storage is located in existing 
topographic low areas and these areas are often wetlands.  Appendix C provides 
calculated flood storage for the ponds proposed for the focus areas.  The rate control 
target for ponds is that they reduce the post development discharge for the drainage area 
they serve to approximately 0.4 cfs/acre.  As shown in table 2.1, this is the calculated rate 
of discharge for land covered in native vegetation and is otherwise known as the 
precultural rate.   
 
In many cases, the numbered ponds shown on maps 2 through 5 will be wetlands and 
these wetlands will have differing susceptibilities to stormwater impacts as indicated in 
the table above.  To the extent that some of the proposed ponds in maps 2 through 5 are 
wetlands, then a portion of the flood storage indicated in appendix C will fall outside and 
not within the wetland area.   
 
The following criteria should be used to determine what type of rate control and water 
quality treatment should occur upstream of a wetland. 
 

• Case 1: regional pond is a “least susceptible” wetland or not a wetland 
 Water quality volume can be built into the regional pond 
 All flood storage can occur within the regional pond 

 
• Case 2: regional pond is a “slightly susceptible” or “moderately susceptible” 

wetland 
 Water quality volume is built upstream of the regional pond/wetland 
 Flood storage is provide upstream of regional pond/wetland such that 

the predevelopment 10-year rate is maintained to the wetland 
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• Case 3: regional pond is a “highly susceptible” wetland 

 Water quality volume is built upstream of the regional pond/wetland 
 Flood storage is provided upstream of the regional pond/wetland such 

that the predevelopment 100-year rate is maintained to the wetland (~ 
1.3 cfs/ac, table 2.1)  

 
It should be noted that the rate control requirement to individual wetlands, where it 
applies, is to the predevelopment rate (~ 0.4 cfs/ac, table 2.1) while the overall rate 
control target for the SWMP is to the precultural rate.  Since much of the developing land 
within Faribault is agricultural the predevelopment rate will typically be higher than the 
precultural.  It is within the wetlands, regardless their quality, that the additional rate 
control to precultural conditions will occur. 
 
4.3.2 Local vs. Regional Water Quality 
 
The ponds shown for the four focus areas are flood control basins and not considered 
areas for water quality treatment.  Water quality treatment is not considered a regional 
element but rather something to be installed with individual developments.  Regional 
water quality treatment is considered less effective than local treatment and some 
analyses suggest that regional water quality basins can become pollutant sources rather 
than sumps.  Additionally, by dispersing water quality to the local level, a wider range of 
techniques can be used such as: 
 

• filtration swales 
• infiltration swales 
• infiltration basins 
• structural units like swirl separators 
• sand filters 
• reducing impervious surface 

 
4.3.3 Proposed System 
 
4.3.3.1 Focus Areas 
 
The four focus areas define those parts of the City where future development will be 
concentrated.  These areas encompass large portions of Faribault and include valuable 
resources, institutions and stormwater management challenges.  This necessitates the 
early implementation of regional ponding and rate control to protect the ravines and 
wetlands and other natural resources in the area.  In all cases prominent greenway 
corridors exist or are proposed.  Map 1 shows the focus areas bordered in black and 
where they are in relation to the rest of the City.  Refer to Maps 2 through 5 for more 
detailed mapping of each of the focus areas. 
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Focus Area 1 
 
Focus Area (FA) 1 is located in the north central portion of Faribault.  Most of FA 1 is 
outside the current City limits.  Map 2 shows the detailed topography and proposed 
stormwater management system for FA 1.  The flow pattern is east toward the Cannon 
River through a proposed channel/corridor.  This corridor is identified in the Natural 
Resources Inventory (NRI) as part of a connection from Roberds Lake to the Cannon 
River and is identified in the NRI as a high priority for implementation. 
 
Much of the southern half of Focus Area 1 is developed as industrial land use (NC-32 
through NC-37).  The land use along Interstate 35 is also slated as commercial/industrial, 
whereas the land east of the railroad tracks is planned for residential development.   
 
Within the corridor, several connected emergent marsh wetlands in NC-2 and 3 provide 
habitat for migratory bird populations.  Based on the 2002 NRI description of these 
wetlands, they could be designated slightly susceptible (see table 4.4).  Slightly 
susceptible wetlands require local ponding upstream with adequate water quality volume 
and flood storage.  Rate control should be provided such that post development discharge 
is equal to predevelopment for the 10-year event.  The wetland footprint is used to 
provide flood storage for larger events.  Localized ponding isn’t shown for NC-2 and 3 
but should be provided as development occurs. 
 
These wetlands enter NC-P1 which outlets under Bagley Avenue to the stormwater 
conveyance channel.  Presently, the channel is an agricultural ditch.  Field observations 
show dense vegetation along the overbank and an adequate channel cross section.  
Therefore little construction is necessary to provide conveyance capacity though 
significant work might be necessary to provide a more natural channel cross section and 
alignment.  Stormwater ponds are proposed adjacent to the greenway, outside the tree 
line to provide 100-year rate control to predevelopment level of 0.4 cfs/acre.  This entire 
system eventually reaches a wetland in the northern boundary of the study area.  This 
wetland is tributary to the Cannon River. 
 
South of the FA 1 natural resources corridor, the NRI has identified several open water 
basins surrounded by wet prairie and floodplain forest.  These regions meet the slightly 
susceptible criteria and are designated with a “W” on the map (i.e. NC-W32 and NC-
W23).  Rate control should be provided to meet 10-year predevelopment discharge and to 
restrict the wetland bounce to 2-3 feet to protect existing plant life.  Stormwater 
management recommendations such as skimmers and sump manholes should be used in 
pond and wetland outlets located within the industrial area to protect downstream 
systems.   
 
Each of these wetlands has a proposed storm sewer outlet and eventually the connected 
system outlets through NC-W27 into the FA 1 channel.  At this point, the channel/NRI 
corridor consists of reed canary grass wetlands (from node NC27 to NC12).  It is may be 
desirable to increase inundation of this area to flood out this reed canary grass. 
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No basin is proposed for NC-30 and NC-31.  Flow currently sheet drains to a low point 
and culvert crossing under County Road 76.  The two subwatersheds are relatively small 
and have very minor topographic variation.  To construct a stormwater pond would be 
costly compared to the amount of benefit it would provide. 
 
On the east side of FA 1, stormwater from the NC-21 district currently crosses Highway 
3 and enters a ditch system that flows south towards the Cannon River.  As development 
proceeds, this water should be routed through storm sewer.  The designated land use for 
NC-39 (location of the ditch) is light industrial.  The new storm sewer routing will 
depend primarily on where development occurs within NC-39.  NC-19 in the upstream 
portion of the system has several basins to restrict flow and accordingly decrease the size 
of the storm sewer running through NC-39. 
 
Focus Area 2 
 
FA 2 lies southeast of Roberds Lake with an eastern boundary at Interstate 35.  The area 
is separated from FA 1 by Shieldsville Boulevard.  Most of FA 2 is slated as low density 
residential.  Map 3 shows the detailed topography and proposed stormwater management 
system for FA 2. 
 
A significant wooded corridor from Roberds Lake to the Cannon River is the primary 
aspect of this FA 2.  As detailed in the NRI this is another of the natural resource 
corridors under consideration by the City.  This corridor, as currently conceived, would 
connect Roberd’s Lake to the Cannon River downstream of Wells Lake.  As shown in the 
NRI, the corridor might extend as far northwest as Shield’s Lake near the junction of 
Trunk Highways 99 and 21.  Within the City’s FA 2, the corridor is charactized by a 
channel for stormwater conveyance.  Trunk conveyance would require improvements to 
the current channel in terms of clearing brush, increasing capacity in places, and, 
possibly, augmenting floodplain and overbank storage in the relatively wide areas shown 
as part of the corridor.  This corridor presents an opportunity for a combination 
greenway/stormwater conveyance corridor similar to that in FA 1.   
 
Slopes along the channel are relatively flat, ranging from 0.2-0.5%.  These slopes are 
lower than ideal, but the runoff from the large drainage area should be sufficient to 
sustain the flow in the channel.  The channel eventually discharges into the Cannon River 
under Cedar Lake Boulevard. 
 
Area NW-5, lying just southwest of the airport, consists of two large NRI identified 
emergent marshes and some maple basswood forest.  These wetlands are best categorized 
(using NRI information) as slightly susceptible.  Controls upstream of the large wetlands 
within NW-5 would be those detailed in section 4.3.1 as case 2.  No changes are 
recommended for the existing outlet from NW-W5 to NW-W6.  The pipe, under existing 
conditions, has negligible slope and flows under pressure.  The existing road is low and 
experiences frequent flooding.  As future development occurs, this road should be raised 
to provide adequate freeboard. 
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Otherwise the system shown on map 3 consists of ponds adjacent to the prospective 
corridor each discharging into the channel.  Figure 6 provides a vision of what a 
combined corridor/channel system might look like when fully implementd by the City. 
 
In order to protect the emergent marshes east of Interstate 35 (NW-W10 and NW-W11), 
upstream ponding is proposed where the runoff crosses the Interstate.  Map 3 shows the 
locations of these ponds.  NW-W11 outlets via an existing 36-inch pipe under Interstate 
35 to NW-P12 and NW-P30.  It is proposed that NW-P30 have an outlet to the channel 
within the corridor. 
 
Focus Area 3 
 
Focus Area (FA) 3 lies primarily within the Northeast Subwatershed.  The proposed 
stormwater conveyance system crosses under St. Paul Avenue and 14th Street NE as it 
heads northeast to the Cannon River.  The south portion of FA 3 is within the Southeast 
Subwatershed and is tributary to Falls Creek.  Map 4 shows the detailed topography and 
proposed stormwater management system for FA 3.  Residential land use is proposed for 
this area. 
 
Three primary corridors will ultimately carry stormwater out of FA 3.  The first is Falls 
Creek to the south.  Falls Creek is identified in the NRI as a future natural resource 
corridor.  Areas adjacent Falls Creek are characterized by some steep slopes and some 
wide floodplain areas.  The NRI identifies maple/basswood forest as the primary 
vegetative cover.  The existing channel is in good condition, with little erosion.  Within 
the city’s FA 3, ponds are proposed (SE-P8 through SE-P11) to control future 100-year 
stormwater rates to precultural levels. 
 
The second and third conveyance corridors are shown on map 4.  To the northwest a 
drainage corridor consisting of ponds is proposed.  This linear pond system has potential 
as a future greenway/ponding corridor as shown in figure 6.  The NRI shows disturbed 
woodland and maple/basswood forest within drainage areas NE-7 through NE-11.  
Location of regional ponds should occur so as to protect existing mature tree growth.  
The design of the outflow to these ponds is restricted to precultural rates to protect 
ravines.  Areas where regional ponding isn’t feasible are designated as critical ravine rate 
control areas.  In these areas precultural rates must be maintained through decentralized 
ponding concepts such as rainwater gardens and infiltration areas.  Aerial photograph 
suggests that NE-P9 is a drained wetland.  This area presents a potential wetland 
restoration area because the natural storage will be necessary as development occurs. 
 
The third drainage corridor spanning from area NE-12 to the Cannon River falls on what 
is an existing channel.  This channel has potential as a greenway/conveyance corridor as 
shown on figure 6.  As with other channels, the channel design should mimic a natural 
stream as much as possible.  Appendix B lists existing and proposed channel dimensions.  
Vegetation in this region is primarily exotic species.  As development progresses and 
construction begins on the channel, native plantings should be used.  The NRI lists 
recommended plant species.   
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All constructed channels should be designed so that average channel velocity does not 
exceed 2.5 feet-per-second.  Events in the range of the 2-year to 10-year recurrence 
should be contained within a base flow channel while larger storms should be contained 
within flatter overbank, or floodplain areas.  This helps to decrease erosion in the channel 
banks and in the ravine.  Riprap, dense vegetation and other measures to dissipate energy 
and protect from erosion should be added at the final outlet into the ravine.  (These outlet 
measures are detailed in Section 4.2.1.3) 
 
NE-27 through NE-34 consists of primarily agricultural land and maple/basswood along 
the ravine.  Regional ponds are designed for even small (10 acres and less) drainage areas 
to protect the fragile natural resources following the Cannon River.  Setbacks will be 
necessary as property develops closer to the river. 
 
As with the two primary drainage corridors described above, NE-36 crosses Cagger Trail 
and discharges into high quality ravines.  It is important to emphasize that discharge 
should be restricted to precultural flow into these ravines to protect the abundant natural 
resources on the ravine slopes and along the Cannon River. 
 
Focus Area 4 
 
Focus Area 4 includes the middle school and area directly south of the school within the 
Southeast subwatershed.  FA 4 borders Interstate 35 on the west and Babcock Avenue on 
the east.  The proposed future land use is primarily low density residential with some 
medium density residential south of the middle school property.  Map 5 shows the 
detailed topography and proposed stormwater management system for FA 4. 
 
An existing channel carries FA 4 runoff to the Straight River.  Due to its location 
adjacent to the school this creek has been referred to as Middle School Creek.  This creek 
is an important asset to the school.  A well maintained nature center borders a stretch of 
the channel and acts as an outdoor classroom.  Field observations of the creek identified a 
channel in good condition with plentiful vegetation. 
 
A large drainage area, that is currently agricultural land, is tributary to the channel.  In 
order to protect the creek, several upstream ponds were developed.  The proposed ponds 
restrict the 100-year flow to precultural levels in order to maintain a stable channel in the 
future. 
 
To the north of the middle school the creek follows a converted railroad trail.  
Downstream of the school is a rapid or waterfall that has required frequent maintenance 
by the City.  Downstream of this rapid, the channel is sluggish and does not drain well – 
leading to resident complaints.  Costs for alleviating these current issues are not included 
in the trunk area charges developed for this report.  Most likely, storm water utility funds 
would be used to address problems in this area. 
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Appendix C provides detail on the ponds proposed for the focus areas.  In general the 
100-year discharge rates are brought to the 0.1 cfs/acre, or precultural rate.  As a practical 
limit the SWMP does not consider outlet pipes smaller than 12-inch diameter.  For this 
reason, certain select ponds with small drainage areas have 100-year discharge rates that 
exceed the precultural.  As a practical matter the City will find that small developments 
cannot readily meet the discharge rate without severe discharge restriction that may 
border on the impractical.  For this reason, the City should remain flexible in applying the 
precultural standard to small development proposals.  
 
4.3.3.2 Existing System Review 
 
City Staff identified locations of existing concerns.  Namely: 
 

1. Crockers Creek 
2. Drainage ditch along Trunk Highway 21. 
3. Shattucks/St. Mary’s Runoff  
4. District SE-15 

 
At each of the above locations runoff has caused excessive erosion or presents flooding 
issues.   
 
Crocker’s Creek 
 
Crockers Creek winds its way through nine drainage areas in the Southwest 
subwatershed.  It starts on the southern end of Faribault and eventually flows through 
downtown along Faribault Road (TH 21), finally draining to the Cannon River.  The 
channel is distinguished by three primary characteristics. 
   

 It carries tributary flow from a large rural area that eventually reaches the urban 
core of Faribault.   

 Due to the large drainage area the creek floods portions of the urban area during 
large storm events.   

 The City has designated Crockers Creek as a natural resource priority.   
 
Each of these issues has been considered in the process of analyzing the creek. 
 
The primary cause of the flooding in the channel is a lack of adequate rate control both 
upstream and within urban areas directly tributary to the Creek.  The upstream end of 
Crockers Creek consists of 2 forks that flow through primarily agricultural land.  Of note 
are the two NRI identified wetlands that provide storage in SW-15.  These wetlands 
appear on figures 7 and 8 near Bagley and Appleton Avenues and are designated as wet 
prairie and shrub swamp.  The drainage area tributary to these wetlands is relatively large 
at 245 acres.  Therefore this wetland is very important for flood storage and rate control.  
Improvements to restrict flow at this location could be a component in a flood reduction 
plan for Crocker’s Creek. 
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Map 1 shows two basins, SW-P3 and SW-P9, which are intended to provide storage 
necessary to control existing flows into Crocker’s Creek from flooding urban areas.  As 
conceived in the SWMP, these basins would allow small storm flows to pass without 
ponding, perhaps up to a 5-year rainfall event.  Larger events would overflow into these 
floodplain areas and be held back to prevent flooding in downstream areas. 
 
There are select reaches where existing Crockers Creek capacity, even with the proposed 
ponds, still doesn’t provide adequate capacity.  Specifically, there is the reach between 
Jensen Drive and Sakatah Trail.  The first section of this channel, from Jensen Drive to 
W. Division Street, requires a 12-foot bottom width, six to one side slopes, and a 6-foot 
depth.  This doubles the capacity of the existing channel.  There are several options for 
the stretch from W. Division Street to Sakateh Trail.  The existing channel has adequate 
capacity, but the depth of the flow during 100-year storms reaches 9-feet.  Therefore two 
alternatives are proposed. 
   

 One option is an 11-foot wide channel with six to one side slopes and an 8-foot 
depth.  This lowers the 100-year depth to 6.7-feet.   

 Or an 11-foot wide channel, with ten to one side slopes for 3-feet of depth, then 
two to one side slopes for 3-feet of depth.   

 
Both options have adequate capacity and limit the 100-year storm depth.  With the latter 
option the banks are stepped to try and match the existing channel.  Ultimately full 
development flows in the urbanized portion are slightly less than existing, assuming 
ponding occurs upstream. 
 
As well as the protection of the upstream wetlands, other measures should be taken to 
preserve Crockers Creek as a natural resource.  Water quality treatment should be 
provided as development pushes south in each of the basins that contribute to the flow.  
Also, channel velocities should minimized to prevent erosion.   
 
Ditch Along TH 21 
 
The ditch following TH 21 receives runoff from the developed area in NW-17.  This is 
primarily single family residential, along with commercial development along the TH 21.  
The Faribault Golf and Country Club is also in this area. 
 
The existing ditch has roughly 780-cfs capacity, as determined by aerial two-foot 
topography.  This is adequate for around 400 acres of medium density residential 
development, without ponding.  Currently flooding occurs at driveway and street 
crossings.  Since the damage is minimal extensive channel modifications are not 
recommended.  As this area develops rate control to the ditch should be implemented.  As 
mentioned, the existing crossing culverts are typically undersized.  Therefore, when street 
construction projects occur, larger culverts should be installed.  
  
Shattucks/St. Mary’s 
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Shattucks/St. Mary’s school is located on the east side of the Straight River, south of 14th 
St. NE.  It is within drainage district SE-5.  Runoff from the parking lot adjacent to the 
ice arena sheet flows to the corner of the lot, then into the adjacent ravine.  Over time, 
this has caused extensive erosion.   
 
There are several options available for alleviating this issue.  A system of catch basins 
with adequate grate openings could be added to the low spot of the parking lot.  These 
catch basins would then route the storm water to a separate storm sewer system within 
the area.  Another option is creating small, local, linear ponds adjacent to the parking lot 
to collect the runoff and restrict outflow smaller, frequent storms.  Both of these solutions 
require the City and school to work together.  The ravine directly north of the school is in 
very good condition with quality floral vegetation and maple/basswood forest along the 
slopes.  Educating the institution in regards to the benefits of controlling runoff by 
comparing the ravines may be beneficial in putting into practice good storm water 
management practices. 
 
District SE-15 
 
District SE-15 is fully developed.  It is roughly bounded to the north by East Division 
Street and to the east by Rustad Road.  The land use on the eastern half is residential; the 
downstream portion consists of  large institutions - District One Hospital, Minnesota 
School for the Blind and the Corrections Institute.  The majority of the runoff in SE-15 
flows into a single ravine under State Avenue.  There is severe bank erosion and 
undercutting where the culvert enters the ravine.  Refer to Map 6 for exact locations of 
field inspection locations (Points 31 and 32).     
 
There are several erosion issues occurring at the outfall from the storm sewer.  Runoff 
enters the ravine from District One Hospital parking lot as concentrated flow, over a 
damaged concrete and rip rap channel, separate from the storm sewer system.  This 
runoff has caused extensive erosion along the ravine, washing out the banks and 
vegetation.  There is land available adjacent to the parking lot that could be used for 
ponding.  A restricted pond outlet connected to a drop manhole structure would help 
forestall additional bank failure.  The pipe outlet should have adequate rip rap for energy 
dissipation.   
 
The storm sewer that outlets at the ravine is a 54-inch diameter pipe.  The large quantity 
of storm water leaving the pipe has caused erosion and shear slope failure.  Undercutting 
has occurred at the mouth of the pipe.  Similar to the outlet detailed above, sufficient rip 
rap as well as a liner below should be used at the outlet to dissipate the energy.  A stilling 
basin should be graded at the end of the outlet.  Additional energy dissipation devices are 
detailed in Section 4.2.1.3.  It appears as though grass clippings, leaves and other 
compost is being dumped at this site.  Signs warning against the damage to natural 
resources this causes should be posted to deter future dumping.  This will reduce 
blockages in the channel and improve water quality downstream.     
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Downstream of the District One Hospital outfall the channel picks up flow from the 
School for the Blind and the Corrections Institute.  This flow outlets into the ravine via a 
4’x 6’ box culvert under 6th Avenue NE.  The north side of the ravine is bedrock.  The 
south side is a vertical bank, indicating shear failure.  Planting dense vegetation along the 
south side would help stabilize the severely eroding bank. 
 
4.3.3.3 Critical Ravine Rate Control 
 
Maps 2-5 delineate critical ravine rate control areas within the four Focus Areas.  The 
regions are noted by gray hatching.  These areas are primarily located in the bluff region 
on the eastern side of the Cannon River within Focus Area 3.  The ravines are notable for 
varied topography and existing natural resources, primarily maple basswood forest.  Due 
to steep slopes, regional ponding is proposed in upstream drainage districts but not within 
the ravine area.  Rates into the ravines should be restricted by means of local ponds to 
pre-cultural rates.  Urban development poses serious erosive problems to the slopes of 
these ravines.  In order to protect high quality ravines, future development must meet 
strict rate and erosion control guidelines and setbacks.  A steep slope ordinance should be 
created to protect these critical ravine areas.   
 
4.3.3.4 Greenway Corridors 
 
There are numerous natural resource corridors connecting large portions of Faribault.  
These corridors also connect Faribault with the outlying natural and water resources.  The 
City has identified several of these corridors as high priority resources for protection and 
management.  The majority of these corridors are also listed with detailed plant 
community descriptions in the 2002 NRI.   
 

 Straight River corridor 
 Cannon River corridor 
 Falls Creek Corridor 
 Woods and wetlands from Roberds Lake east to the Cannon River 
 Wooded corridor from Roberds Lake south to Wells Lake and the Cannon River 
 Crocker’s Creek 
 Middle School Creek 
 Interconnected wetlands and agricultural ditches on the northeast side of the City, 

running north to the ravines surrounding the Cannon River. 
 
These corridors present an ideal opportunity for stormwater conveyance and restoration, 
and as a connection between other natural resources.  They also increase the health of 
plant and animal communities.  The NRI ranks each of the corridors by ecological value 
and status, based on rare features, community integrity, and wildlife habitat.  The design 
of the stormwater management system for each corridor is closely aligned with the 
ranking and management recommendations made in the NRI and discussed previously in 
Section 4.3.1.   
 
The stormwater portion of the corridors is typically composed of wetlands, ponds and 
channels.  Each stormwater aspect plays an important role in enhancing the natural 
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corridor.  There are several general design standards that apply to each greenway 
corridor.  Rate control and sediment removal is provided by ponds adjacent to the 
channels.  Ponds are located outside of desirable vegetation providing a natural buffer.  
Proposed channel cross sections match the existing to the extent possible.  In situations 
where the cross sections didn’t provide adequate capacity, revisions have been made.  In 
several cases the corridors are connected by agricultural ditches.  Irregular slopes along 
these ditches may necessitate some construction and planting of native vegetation. 
 
These corridors are discussed in greater detail earlier in this chapter within the Focus 
Area descriptions.  Map 1 illustrates the location of each of the greenways in relation to 
the rest of the City.  Figure 6 presents Greenway Corridor Concepts and 
recommendations for design and development along the banks. 
 
4.3.3.5 Rural Drainage System Inventory 
 
As part of the SWMP, a drainage system inventory was conducted.  The purposes of the 
drainage system inventory were: 
 

 To provide information on existing channel capacities, so that future channel 
capacity needs can be compared to what currently exists. 

 To provide information on existing culvert crossings.  The inventory focuses on 
rural culvert crossings and provides some information on the relative elevation 
differences between the culvert inverts and the roadways above the culverts. 

 
The inventory allows a better estimation of the elevation ranges between which future 
flood storage can be obtained.  Both the culvert and channel inventories allow a 
qualitative assessment on how rural drainage systems can affect urban drainage systems.  
Crockers Creek is a good example where this assessment or rural drainage systems can 
lead to an understanding of the types of improvements necessary to prevent rural 
drainage from flooding urban areas.  Appendix E lists the inventory sites while Map 6 
indicates their locations. 



 
 
 
5. IMPLEMENTATION PLAN  
 
 
5.1 General 
 
The Implementation Plan section of the Faribault SWMP describes those activities and 
programs the City might develop toward improving its surface water management 
program.  Capital outlay for the surface water system (pipes, channels, and ponds) shown 
in maps 2 through 5 will be large.  For this reason a financing mechanism, called an area 
charge, is developed in this section.  Based on the Capital Improvement Plan and the 
developable acreage within the four focus areas, an area charge is developed and 
application of this charge is discussed. 
 
Section 5.0 also outlines a grading and excavation permit process and submittal 
requirements once the process is up and running.  Following the section on grading 
permits is a list of the City’s stormwater design standards and acceptable stormwater 
control measures.  The final component section 5 revolves around operational and 
programmatic elements including: 
 

 Operation and Maintenance 
 Education 
 Amendments Procedures 
 Annual Report to Council 

 
5.2 Cost Analysis and Capital Improvement Plan 
 
5.2.1 Cost Estimation Methods 
 
To minimize excavation ponds have generally been proposed for existing low areas.  
Where natural topography does not lend itself to ponds either excavation or berming is 
proposed to create the requisite pond areas.   
 
Ponds serve to reduce peak flows.  In that capacity they are desirable in and of 
themselves.  Ponds also have an added benefit of reducing downstream pipe sizes and 
thus trunk pipe costs.  Since ponds themselves involve cost it is desirable to reach a 
balance point between ponds and larger pipes so that the least expensive system is 
proposed.  Generally, when pipes larger than 48-inches are prevalent, overall system 
costs might be reduced by additional ponding areas. 
 
Trunk pipes are generally located in existing drainage ways so that excessive pipe depth 
can be avoided.  The trunk pipes proposed for the four focus areas (maps 2 through 5 and 
appendix B) do not involve pipes deeper than 20 feet.  This keeps pipe costs down and is 
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the specific reason why it is best to install trunk pipes in existing drainage ways.  In fact, 
the trunk systems proposed for all four focus areas depend on drainageways, in lieu of 
pipe, for trunk conveyance.  The use of these existing intermittent streams and 
drainageways for conveyance provides certain benefits to the City including: 
 

 Reduced initial system cost.  The overland drainage routes currently exist 
and transforming these into urban trunk facilities requires less initial capital 
investment than an equal capacity pipe. 

 Improved water quality.  Vigorous vegetation on stable channel banks 
reduces flow velocity and promotes filtration – particularly for the lower 
flows associated frequent, small rainfalls.  The flows from small rainfalls 
are quickly passed downstream by pipe systems. 

 Greenway and natural resource corridors.  By tying corridors to drainage 
systems a virtue (corridors) can be made of necessity (stormwater 
conveyance).  No doubt the easement over a channel, when it is part of a 
corridor, is wider than that needed for the channel alone but there is some 
marginal cost savings associated with combining these two elements. 

 
Appendix B provides detail on the proposed pipe and channel reaches while appendix D 
provides cost estimates for building these reaches.  Appendix D also includes 
construction costs for ponds, which follow from the pond data provided in appendix C. 
 
5.2.1.1 Pipe Costs 
 
Pipe costs are based upon: 
 

 Pipe construction 
 Easement Acquisition 
 Indirect Costs 

 
Pipe and Channel Construction: 

 
The appendix D pipe costs are based upon a pipe cost matrix that relates pipe cost to 
diameter and pipe depth.  This matrix is based on an analysis of bid tabulations and 
discussions with large utility contractors.  The matrix is updated annually based on the 
ENR index and more recent bid tabulations as they become available.  The per linear foot 
pipe costs given in appendix D include pipe material costs, installation, manholes, and 
bedding, as well as restoration and are thus comprehensive in terms of the various costs 
associated with installing pipe.  In many cases, existing channels are used in lieu of trunk 
pipe.  The costs associated with channels are for the excavation and shaping that is 
usually necessary to make channels function properly. 
 
Easement Acquisition: 

 
For each pipe reach a cost is included for permanent and temporary easement.  Permanent 
easement is calculated at 100% the fee title value of upland areas – estimated at $20,000 
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per acre in the year 2003.   Appendix D includes no costs for temporary easement.  
Temporary easement is usually not necessary since construction of the proposed facilities 
occurs on development sites.  As pipe depths increase the permanent easement width 
around the pipe also increases.  This is reflected in the cost estimates.  For the purposes 
of estimating costs, it is assumed that 75% of future trunk pipe will fall in dedicated 
easement or right-of-way, so easement costs are applied to only 25% of trunk footage. 

 
Indirect Costs: 

 
A 30% factor for indirect costs is included in the cost estimate presented in Appendix D – 
applicable to pipe, channel and pond construction.  Indirect costs include engineering, 
administration, contingencies, and fiscal costs.  For easement acquisition a 10% indirect 
cost has been applied.  This accounts for the appraisal and administrative costs associated 
with easement acquisition. 
 
5.2.1.2 Pond Costs 
 
Pond costs involve the following: 
 

 Pond construction (excavation and berming) 
 Easement acquisition 

 
Pond Construction: 

 
The primary element of pond construction is excavation.  To some extent berming will 
also be necessary to create the ponds shown in maps 2 through 5.  Pond construction 
costs vary considerably depending on whether excavation is necessary.  At one extreme 
are ponds that obtain their requisite flood storage solely by excavation.  At the other 
extreme are ponds that are existing depressions with the required storage provided or 
ponds that can be created by berming.  To account for the variability in pond construction 
costs, three different pond construction costs are used.  Each of the three is based on a 
unit cost per acre of pond at high water level (HWL).  The three costs and the rationale 
behind their use is as follows: 

1. Minimal excavation or berming: $4,500/acre of pond at HWL 

2. Combination of excavation and berming: $9,000/acre of pond at HWL 

3. Full excavation of flood storage volume: $13,000/acre of pond at HWL 

 

Appendix D details the costs of pond construction.  The construction cost is for 
providing flood storage only and does not include costs associated with providing water 
quality treatment.  As stated previously, water quality treatment is considered a 
development cost and not a trunk cost.  Creation of water quality volume could occur in 
the ponds proposed within the four focus areas, but this cost would be strictly a 
developer cost with no reimbursement or participation by the City. 
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Pond Easement Acquisition: 

 

For each pond, a cost is included for permanent easement.  Permanent easement is 
calculated at 50% the fee title value of upland areas (50% x $20,000/acre = 
$10,000/acre). 50% fee title, instead of 100%, is used to account for the fact that many of 
these low areas are otherwise undevelopable since many are jurisdictional wetlands or 
would be used for the required water quality ponding.   

 
5.2.2 System Costs and Capital Improvement Plan 
 
Appendix D summarizes the proposed system costs by element, by major watershed, and 
for the system as a whole.  Appendix D serves as the City’s stormwater CIP for future 
development and for calculating area charges. 

 

The proposed system, as shown in maps 2 through 5, has an estimated cost of 
$15,863,295.  This cost includes indirect costs of 30% on trunk and pond construction 
and indirect costs of 10% on easement acquisition.  The appendix D costs also include 
flood basins near Crockers Creek as it enters the City.  This construction does not fall 
within one of the four focus areas and thus is considered separately from the area charges.  
That is why it is subtracted out of the CIP (appendix D) to arrive at a system cost for area 
charges.  The funding mechanism for Crockers Creek improvements may involve other 
revenue sources including: 

 Storm water utility 

 Special taxing district 

 Special area charge district 

 Grants from State or Federal Agencies 

 
5.3 Financing and Cost Recovery 
 
5.3.1 Area Charges and Cost Recovery Calculations 
 
The total system cost to provide for future development is estimated at $15,874,702.  The 
gross acreage within the four focus areas is 5,886 acres.  The system cost per gross acre is 
thus: 

 
$15,874,702/(5,886 acres) = $2,697/acre 

 
Table 5.1 summarizes acreage, system costs, and area costs for each of the focus areas 
individually and for the four focus areas collectively.  
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Table 5.1 
Costs and Per Acre Charges by Focus Area 
 

System Costs Area 
Regional Pond Trunk Pipe and 

Channel 
Total 

Area Cost  

(ac) ($) ($) ($) ($/acre) 
Focus Area 1 2,050 3,601,745 2,548,686 6,150,431 3,000 
Focus Area 2 1,352 1,267,645 1,463,153 2,730,798 2,020 
Focus Area 3 1,832 2,397,805 2,447,782 4,845,587 2,645 
Focus Area 4 652 1,068,795 1,079,091 2,147,886 3,294 

Total 5,886 8,335,990 7,538,712 15,874,702 2,697 
 
Generally, it is cumbersome to apply separate area charges for different areas within a 
City, so a uniform area charge is recommended that covers all new development 
regardless of its location.  
 
Typically area charges are not collected from land used for the following: 
 

 Major roadway right-of-way. 
 Parks, including greenway corridors 
 Storm ponds at HWL footprint 
 Wetlands 

 
These sorts of exemptions typically reduce gross area by about 30%.  Applying this to 
the Faribault example: 

 
$15,874,702/(5,886 acres x 70%) = $3,853/acre 

 
An area charge rate should depend upon the land use of the proposed development and 
application of the area charge should depend upon what facilities developers construct at 
their own expense versus those facilities for which the City must bear the cost. 
 
Highly impervious development requires larger - and thus more costly - trunk pipes, 
channels and ponds.  For this reason commercial, industrial, and higher density 
residential developments should pay higher area charges than low density residential 
development.  Table 5.2 provides area charges based on land use.  These are the base area 
charges for application to future development. 
 
To resolve the $3,853 per acre charge into separate charges based on land use depends on 
the proportion of specific land uses within the focus areas.  The final land use plan 
indicates approximately 60% low density residential, 25% commercial/industrial, 10% 
medium density residential, and 5% high density residential.  Using these proportions the 
average area charge can be broken down into land use based area charges. 
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Table 5.2 
Land Use Based Area Charge Rates 
 
Land Use Factor Area Charge 
Low Density Residential (1 
to 6 units per acre) 1.0 2,897 

Medium Density 
Residential (6 to 12 units 
per acre) 

1.6 4,635 

High Density Residential 
(12 or more units per acre) 1.9 5,504 

Office Commercial, 
Community Commercial, 
Highway Commercial, 
Industrial, and Industrial 
Park 

1.9 5,504 

 
To a large extent, the 10-year rainfall determines the size of trunk pipe.  The 100-year 
rainfall determines the size of regional ponds and channels.  The factor for uses other 
than low density residential is the average of the two runoff coefficient ratios (10-year 
and 100-year) as shown in the following example: 
 

Commercial 
SCS Curve Number = 92 
10-year runoff coefficient = C10 = 0.79 
100-year runoff coefficient = C100 = 0.85 
 
Low Density Residential 
SCS Curve Number = 72 
10-year runoff coefficient = C10 = 0.38 
100-year runoff coefficient = C100 = 0.50 
 
Factor = Commercial/Low Density Residential =  
((0.85/0.50) + (0.79/0.38))/2 = 1.9 

 
As shown in table 5.3 the base area charge consists of two components: regional pond 
and trunk pipe/channel. 
 
Table 5.3 
Stormwater Area Charge Components 
 
 Regional Pond Trunk Pipe and 

Channel Total 

System Costs ($) 8,335,990 7,538,712 15,874,702 
% of Total  52.3% 47.7% 100% 
Area Charge ($/ac) 2,015 1,838 3,853 
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In many instances developers will contribute some portion of the regional system.  If, for 
instance a developer dedicates regional ponding then full credit of $2,015/acre will be 
given for the regional ponding portion of the area charge, leaving an area charge of 
$1,838/acre.  For land uses with a factor greater than 1.0 this credit will be larger.  
 
In some cases a development will be using a regional pond dedicated within a 
downstream development.  Under this scenario the full $3,853/acre area charge should be 
applied.  In other cases, portions of the regional system are dedicated and the area charge 
could be reduced with partial credits that reflect this dedication. 
 
5.3.2 Area Charge Summary 
 
Sections 5.2 and 5.3 develop an area charge for the City of Faribault that can be applied 
to future development within the City.  The area charge has been constructed 
methodically as follows: 

1. Pond and trunk costs for near term development have been estimated for the focus 
areas.  A stormwater CIP has been created and is contained in appendix C. 

2. The gross acreage of the focus areas has been calculated 
3. The gross acreage has been reduced by 30% to account for typical exemptions 

from area charges. 
4. The base area charge has been modified into a land use based area charge. 
5. Examples of how to apply credits have been given. 

 
5.4 Development and Redevelopment Guidelines 
 
5.4.1 Grading and excavation permits 
 
By issuing grading permits after city review of grading projects the City of Faribault can 
ensure that its water quality, rate control, and erosion control goals are being met.  The 
grading/excavation permit process kicks in when a threshold of disturbance is exceeded.  
A typical threshold might be ½ acre of disturbance or 1,000 cubic yards of excavation 
and/or fill.  It is important that the threshold be set high enough so that typical 
landscaping activities do not require a grading permit.  Where disturbance exceeds 1 acre 
a grading and erosion control plan should be submitted with the grading permit.  City 
ordinance should specify the threshold for disturbance after which a grading permit is 
needed. 
 
To obtain a grading permit a developer typically pays a fee based on the area of 
disturbance.  Cities set up fee schedules that outline the costs associated with obtaining a 
permit for projects of varying disturbance.  In the process of obtaining the permit the 
developer or developer’s representative is usually required to provide insurance and 
present a letter of credit to the city.  This requirement may be waived depending on the 
size of the grading project. 
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5.4.1.1 Process Description 
 
The City of Faribault outlines the following process and requirements for obtaining 
grading permits: 
 
STEP 1) Provide applicant with grading permit application packet, a typical packet may 
include: 

1. Grading Permit Procedure 
2. Grading Permit Application Form 
3. Grading Bond Form 
4. MPCA Permit Application Reminder Sheet 
5. Grading Permit Plan Requirements 
6. Erosion and Sediment Control Plan Requirements 
7. Erosion and Sediment Control Standard Details 
8. Lot Grading Standard Details  
9. Standard NURP Pond Layout 
10. Temporary Sedimentation Pond Guidelines  
11. Park Grading Requirements 
12. City Grading Ordinance and Specifications 
13. Grading Bond Release Form 

 
STEP 2) Applicant submits completed Grading Permit Application and four (4) sets of 
Grading, Erosion Control and Detail plans (See grading plan requirements for guidelines) 
to the city engineering department.  
 
STEP 3) Applicant acquires other approvals as necessary from:  

1. Minnesota Department of Natural Resources 
2. Minnesota Pollution Control Agency (NPDES Program and/or other) 
3. U.S. Army Corp of Engineers 
4. County 
5. Other Governing Agencies if necessary 

 
STEP 4) City engineering staff or their designated representatives review the grading 
application and proposed mass grading plan (note that such a plan is not a requirement 
for disturbances below the threshold set by city ordinance): 

1. Staff provides Applicant with review comments for the Grading Plan and the 
amounts required for fees and security. 

2. Applicant makes any required revisions/changes to the Grading Plan and Erosion 
Control Plan per Staff recommendations. 

3. Applicant provides two (2) copies of the revised Grading Plan to the City 
Engineering Department for final review. 

4. If no further modifications are required and the revised Grading Plan meets all 
City Requirements, a total of four (4) copies of the Final Grading Plan will need 
to be provided to the City Engineering Department for distribution. 

5. Applicant provides copies of all required approvals (step 3) to the City 
Engineering Department. 
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STEP 5) Applicant contacts the City to schedule a grading pre-construction meeting. 
 
STEP 6) Applicant provides grading performance bond or equivalent cash security to 
City and the grading review fees are paid. 
 
STEP 7) Pre-construction meeting is held onsite. 
 
STEP 8) City issues Grading Permit, along with any special conditions. 
 
STEP 9) Grading is permitted to start.  The City will perform periodic inspections of the 
grading progress. 
 
Note: After City approval of the final grading plan, any proposed revision(s) to said plan 
will require City approval.  Any modifications to the plan not approved by the City will 
not be accepted and grading activities may be halted until such time revised grading 
plans are received, reviewed and approved by the City. 
 
STEP 10) Grading is completed and the seeding contractor contacts the City prior to 
application of seed and mulch.  A City inspector must be present at the time of 
application to verify seed mix and application rates of seed and mulch. 
 
STEP 11) Applicant provides two (2) copies of the Record (as-built) Grading Plans and a 
disk copy of the Record Grading Plans (if available) to City Engineering Staff (See 
grading plan requirements for as-built guidelines). 
 
STEP 12) City inspects site as it relates to the submitted Record Grading Plan.  Plans are 
stamped and distributed. 
 
STEP 13) Prior to the issuance of building permits, steps 10, 11 & 12 must be completed 
and all necessary erosion control devices must be in place and functioning.  The City will 
inspect the site to determine its suitability for building activities.  If the public utilities 
have not been installed at this point, it may be necessary to withhold building permits for 
various lots to allow the contractor adequate space to perform this work. 
 
STEP 14) To release the financial security, the bonded party submits the completed 
grading bond release form to the Engineering Department. 
 
STEP 15) City performs a final mass grading inspection of the site and issues a punch list 
(if necessary). 
 
STEP 16) All punch list items are completed and approved. 
 
STEP 17) City releases Grading Performance Bond. 
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It is the Applicant’s responsibility to contact Gopher State One-Call for all utilities 
location. 
 
5.4.1.2 Submittal Requirements 
 
All grading, erosion control, and site restoration work should be done in accordance with 
the most recent additions of the MnDOT Standard Specifications for Highway 
Construction and the Minnesota Pollution Control Agency’s Protecting Water Quality in 
Urban Areas.  Issuance of grading permits require a submittal of the following supporting 
data: 
 

1. Grading Plan at a scale of 1 inch equals 50 feet 
2. Erosion Control Plan at a scale of 1 inch equals 50 feet 
3. Standard Detail Sheet 
4. Detail Sheet for grading of ponds, infiltration areas, altered wetlands, and wetland 

mitigation at a scale of one inch equals 20 feet 
5. As-built Grading Plan (subsequent to site restoration) 

 
A complete submittal for issuance of a grading permit will include items 1 through 3 
above and item 4 if the size of the project warrants a constructed storm water pond or 
infiltration area. 
 
Grading and Erosion control plans are required to show the following: 
 

1. Contact information for the engineering firm, developer, and owner. 
2. A location map indicating the vicinity of the site. 
3. Two-foot contour information extending a minimum of 200 feet beyond the 

property boundary that shows features such as buildings, structures, walls, trees, 
fences etc and any hydrologic features such as wetlands, ponds, lakes, and 
streams that are wholly or partially encompassed by the project perimeter. 

4. Two-foot contour information should include the following: 
a. Existing contours 
b. Proposed contours 
c. Contour labeling 

5. Directional arrows to indicate the site and lot drainage directions 
6. Details on existing wetlands, lakes, streams etc. 

a. Normal water elevation (NWL) and 100-year design storm high water 
level (HWL) 

b. Ordinary high water level, if available, for wetlands within the site 
c. Whether streams are DNR protected 
d. Wetland delineations for wetlands on the site 
e. Any FEMA floodplain of floodway within the site 

7. Information on individual lots including: 
a. Type of structure (i.e. walkout or rambler) 
b. Lowest ground elevation adjacent to building 
c. Proposed lot corner spot elevations 
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d. Proposed mid-point side lot spot elevations 
e. Proposed spot elevations at any high points or drainage breaks 
f. Proposed spot elevations where drainage swales intersect lot lines 
g. Proposed spot elevations where drainage and utility easements intersect 

with lot lines 
8. All easements and outlots existing and proposed 
9. All adjacent plats, parcels, property lines, section lines, streets, and underground 

utilities (public and private) 
10. Grading and clearing limits; details of topsoil removal, topsoil stockpiling and 

topsoil respreading 
11. Drawings showing existing and proposed drainage boundaries 
12. Emergency overflow (EOF) elevations and directions of flow for all street and 

rear yard catch basins, parking areas, ponds, wetlands, lakes, streams, swales etc. 
13. Hydrologic and hydraulic calculations for the 2-year, 10-year, and 100-year 24-

hour (type II distribution) rainfall event 
 
5.4.2 Design Standards for Storm Water Management 
 
The design standards below relate specifically to storm water management.  The city’s 
subdivision ordinance contains additional design standards for other aspects of the 
development process. 
 
Developers and their engineers should familiarize themselves with the analysis methods 
outlined in section 4.2.  Section 4.2 also provides the technical basis for the specific 
design standards that follow.  See section 4.2 for additional design standard information 
regarding: 
 

 Rational design requirements 
 Design storm and modeling method 
 Table 4.1 and runoff coefficients to use for analysis 
 Definition of trunk 
 Requirements and restrictions for transient street ponding 
 Velocity control 
 Channel and swale grade control 
 Freeboard from ponds and builder certification 
 NPDES permit 
 Best Management Practices guide 
 Use of skimmers 
 Use of sump manholes 
 Water quality targets for Straight and Cannon Rivers 
 Limitations to water quality ponding by development size 
 Water quality design requirements including options for modeling 
 Assessment of and minimum control measures upstream of wetlands 

 
The term high water level (HWL), as used below, refers to the maximum water level 
generated by a Type II, 24-hour, 100-year rainfall event. 
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Grading and stormwater management design standards are as follows: 
 

1. Maximum allowed pond slopes are 1:4, though 1:5 slopes are preferred.  Pond 
slopes steeper than 1:5 shall have erosion control blanket installed immediately 
after finish grading.  In residential areas slopes no steeper than 1:5 shall be 
allowed.  

2. All constructed ponds and wetland mitigation areas shall have an aquatic of safety 
bench around their entire perimeter.  The aquatic bench is defined as follows: 

a. Cross slope no steeper than 1:10 
b. Minimum width 10 feet 
c. Located from pond NWL to one foot below pond NWL 

3. All constructed ponds and wetland mitigation areas shall have a maintenance 
access bench around sufficient perimeter to provide access to all inlets and 
outlets.  At a minimum the maintenance bench should extend around 50% of the 
perimeter. 

4. Elevation separations of buildings with respect to ponds, lakes, streams, and storm 
water features shall be designed as follows: 

a. The lowest ground elevation adjacent to homes and buildings must be a 
minimum of three feet above the calculated 100-yr HWL or one foot 
above the EOF, whichever criteria leads to the higher elevation 

b. Landlocked lakes and wetlands require a five foot separation between 
basin HWL and lowest ground elevation adjacent to building 

c. Drainage easements for ponds, lakes, wetlands, streams etc. shall 
encompass an area to one foot (vertical) above the calculated 100-year 
HWL 

5. Wet volume for water quality purposes shall be designed to a volume equivalent 
to the runoff from a 2.5” rainfall over the tributary area. 

6. Maximum pond depth is 6 feet. 
7. All ponds shall be graded to one-foot below design bottom elevation.  This “hold 

down” allows sediment storage until such time as site restoration is complete 
8. The top berm elevation of ponds shall be a minimum of 1.5 feet above the 100-

year pond HWL 
9. Grading shall not block or raised emergency overflows from adjoining properties 

unless some provision has been made for the runoff that may be blocked behind 
such an embankment. 

10. Seeding around ponds should be MnDOT standard mix 28B or equivalent. 
 
As part of the implementation program for the Faribault Surface Water Management Plan 
both an excavation and grading ordinance and a storm water management ordinance are 
recommended.  The ordinance will reference the standards developed in the sections 
above and all subsequent updates to these standards. 
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5.4.3 Summary of Stormwater Control Measures 
 
Various techniques are available to control sediment and manage stormwater from 
development and redevelopment sites.  The following relatively comprehensive list offers 
some examples of techniques within several different subject areas. 
 

List of Stormwater Control Measures1 

 
1. Construction Erosion and Sediment Control Measures    (CSEC) MEP2 

• Silt fence 
• Rock entrance pads 
• Sediment basins 
• Seeding/mulching of disturbed areas 
• Buffer preservation 
• Designation/use of appropriate stockpiling areas 
• Establishment of/adherence to grading limits 
• Riprap 
• Conveyance channel stabilization  
• Sequencing 

 
2. Rate Control Measures MEP2 

• Wet detention basins with extended detention 
• Dry basins with extended detention 
• Underground storage pipes/reservoirs 
• In-line storage  
• Impervious surface adjustment/reduction 
• Created depression/porous media storage (1 to 2-year events only) 

 
3. Water Quality Measures MEP2 

• Wet detention basins 
• Manufactured water quality treatment devices (including swirl concentrators and 

oil/grit chambers) 
• Treatment wetlands 
• Infiltration (including infiltration basins, trenches, and rainwater gardens) 
• Filtration (includes collection of filtered water in underdrain) 
• Impervious surface reduction 

 
4. Infiltration/Volume Control Measures MEP2 

• Rainwater gardens 
• Infiltration trenches 
• Swales 
• Vegetative buffers 
• Filter strips 

1. All measures subject to engineering review and approval by City staff for appropriate application and design. It is the 
developer’s obligation to provide credible quantitative estimates of performance for measures in categories 2 – 4.   For 
guidance on CESC measures, refer to MPCA Handbook “Protecting Water Quality in Urban Areas” (March 2000). 
2. To the Maximum Extent Practicable 
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5.5 Operation and Maintenance 
 
5.5.1 Activities 
 
A storm water system is a major investment for the City of Faribault – both in terms of 
initial capital cost and in terms of ongoing maintenance costs.  The capital improvement 
program outlines the costs for new trunk system construction which will be funded by 
area charges.  System maintenance is funded by the city’s storm water utility. 
 
The city’s storm water system maintenance responsibilities include the following: 

 Street sweeping 
 Cleaning of sump manholes and catch basins 
 Repair of catch basins and manholes 
 Assessing pipe condition (typically by televising) 
 Inspection of storm sewer inlet and outlet structures 
 Pond mowing and other vegetation maintenance 
 Excavation of accumulated sediments from ponds 

 
The city has maintained its pipe system for decades and staff has a strong grasp on the 
costs associated with this.  As new development brings more ponds into the system, city 
staff will find that pond maintenance becomes an increasingly large portion of both staff 
time and maintenance budget.  It is important to quantify the extent of this future 
commitment so that the funds necessary for pond maintenance activities can be collected 
via the city’s storm water utility. 
 
Table 5.4 provides a typical maintenance schedule for wet ponds. 
 
Table 5.4 
Wet Pond Maintenance Schedule 
 
Activity Schedule 
Inspect regional pond outlets for clogging. After significant 

rainfalls 
Inspect for damage. 
Note signs of hydrocarbon build up. 
Monitor for sediment accumulation in the facility and forebay. 
Examine to ensure that inlet and outlet devices are free of debris 
and operational. 

Annual inspection 

Repair undercut or eroded areas. As needed 
Mow slopes Twice annually 
Remove sediments from forebay 5 to 7 year cycle 
Remove sediment accumulated in main pool 20 to 30 year cycle 
Adapted from Watershed Management Institute. 1997. Operation, Maintenance, and Management of Stormwater 
Management Systems. 
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As the city obtains more ponds, the management of these might be facilitated by creation 
of a GIS database for all storm water system infrastructure.  Via this database the city 
could reference, via interactive mapping, maintenance records, videotapes, and 
maintenance costs for portions of their system.  
 
5.5.2 Financing and the Storm Water Utility 
 
In order that storm water utility (SWU) funding keeps pace with increase in municipal 
maintenance responsibilities, the city should plan for the costs to conduct periodic pond 
maintenance.  Limited data on maintenance activities has been developed by watershed 
management organizations.  A review of this data suggests an annual maintenance budget 
of $1,250 per acre-foot of wet volume or $4,350 per acre of surface at NWL.  Either 
parameter is relatively easy to track.  This $1,250 per acre-foot maintenance item can be 
translated into a per household cost by virtue of the fact that one acre-foot is sufficient 
pond wet volume for 20 acres of residential development.  Assuming 2.5 units per gross 
acre, then $1,250 per year is spread among 50 units - $25 per unit per year.   
 
The current residential rate is $20 per unit per year.  The current charges provide 
approximately $225,000 per year in revenue that has generally not been used for pond 
maintenance since the current system doe not include a significant number of ponds.  As 
the city’s maintenance responsibilities grow the storm water utility funding also needs to 
grow to keep pace. 
 
Faribault lies outside what the Minnesota Pollution Control Agency (MPCA) designates 
as its urbanized area under its administration of the NPDES Phase 2 permit, and thus is 
not a “Mandatory MS4.”  Consequently, if Faribault falls under the permit it will be as a 
“designated MS4.”  It is likely that this category will be defined to include the city.  
 
There is a cost associated with preparing an NPDES permit and the associated Storm 
Water Pollution Prevention Plan (SWPPP).  Some estimate cities the size of Faribault 
will spend $50,000 every five years for permit preparation.  For Faribault it is reasonable 
to assume that $10 per household will be spent every five years – adding $2 per year to 
the individual household’s storm water utility bill. 
 
The NPDES permit and SWPPP commit the city to certain activities, including capital 
projects, for the purpose of improving the quality of the city’s storm water discharge.  
The U.S. EPA has estimated that the financial commitments that city’s will make may 
total $10 per household per year.  Others place this figure at $20.  Since many of the 
activities identified by the SWPPP may already be funded (like street sweeping and pond 
maintenance) the $20 figure is probably too high.  For the purposes of planning increases 
in SWU collection the $10 per year figure should be used.  Table 5.5 summarizes the 
additional storm water utility charges identified above. 
 

      City of Faribault  5-15 
        Surface Water Management Plan 



Table 5.5 
Future Storm Water Utility Funding 
 
Item Annual Charge to Single 

Residential Unit 
Quarterly Charge to Single 
Residential Unit 

Current commitments $20.00 $5.00 
Future pond maintenance $25.00 $6.25 
NPDES permit and SWPPP $2.00 $0.50 
NPDES permit compliance $10.00 $2.50 

Total $57.00 $14.25 
 
Most likely, the current $20.00 per unit charge is not enough to fulfill all current 
maintenance responsibilities, so the future storm water utility charge will be higher than 
that shown in the table above. 
 
5.5.3 Stormwater Basins 
 

Stormwater basins represent a sizable investment in the City's drainage system.  General 
maintenance of these facilities helps ensure proper performance and reduces the need for 
major repairs.  Periodic inspections are performed to identify possible problems in and 
around the basin.  Inspection and maintenance cover the following: 

• Basin outlets 

• Basin inlets 

• Side slopes 

• Illicit dumping and discharges 

• Sediment buildup 
 
Basin Outlets 
 
A key issue with stormwater basins is ensuring that the outlets perform at design 
capacity.  Inspection and maintenance of basin outlets address the following: 
 

• The area around outlets is kept free and clear of debris, litter, and heavy vegetation. 
 
• Trash guards are installed and maintained over all outlets to prevent clogging of 

the downstream storm sewer. 

• Trash guards are inspected at least once a year, typically in the spring, to remove 
debris that may clog the outlet.  Problem areas are addressed more frequently, as 
required. 
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• Emergency overflow outlets are provided for all ponds when possible.  These are 
kept clear of debris, equipment, and other materials and properly protected against 
erosion. 

 
Basin Inlets 
 
Inspection and maintenance of basin inlets address the following: 

 
• Inlets are inspected for erosion. 

• Where erosion occurs near an inlet, energy dissipaters or riprap are installed. 

• Inlets are inspected for sediment deposits, which can form at the inlets due to poor 
erosion practices upstream. 

• Where sediment deposits occur, these are removed to ensure design capacities of 
storm sewers entering the basin are maintained. 

 
Side Slopes 
 
Inspection and maintenance of basin side slopes address the following: 
 

• Side slopes are kept well-vegetated to prevent erosion and sediment deposition into 
the basin.  Severe erosion along side slopes can reduce the quality of water 
discharging from the basin and require dredging of sediments from the basin. 

• Noxious weeds are periodically removed from around basins. 

• Some basins in highly developed areas require mowing.  If mowing is performed, a 
buffer strip of 20 feet or more adjacent to the normal water level is typically 
maintained.  This provides filtration of runoff and protects wildlife habitat. 

 
Illicit Dumping and Discharges 

 
Inspection and maintenance of illicit dumping and discharges into basins address the 
following: 

 
• Basins are periodically inspected for evidence of illicit dumping or discharges.  

The most common of these is dumping of yard waste into the basin. 

• Where found, illicit material is removed, and signs are posted as needed 
prohibiting the dumping of yard waste. 

• Water surfaces are inspected for oil sheens.  These can be present where waste 
motor oil is dumped into upstream storm sewers. 

• Skimmer structures are installed as needed at outlet structures to prevent oil spills 
and other floatable material from being carried downstream. 
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• Skimmer structures are periodically inspected for damage, particularly from 
freeze-thaw cycles. 

 
Sediment Buildup 
 
Inspection and maintenance of sediment buildup in basins address the following: 
 

• Basins are inspected to determine if sediment buildup is causing significant loss 
of storage capacity from design levels.  Excessive sediment buildup significantly 
reduces the stormwater treatment efficiency of water quality ponds. 

• Sediment removal is performed where excessive sediment buildup has occurred.  
As a general guideline, ponds require dredging every 15 to 20 years. 

 
5.5.4 Sump Manholes and Sump Catch Basins 
 
Sump manholes and sump catch basins are included in storm sewer systems to collect 
sediments before they are transported to downstream waterbodies.  These structures keep 
sediments from degrading downstream waterbodies.  Once sediments are transported to a 
lake or pond, they become much more expensive to remove.   

Sediments originate primarily from road sanding operations, although construction 
activity and erosion can also contribute.  Since these structures are designed to collect 
these sediments, they are routinely cleaned to provide capacity for future sedimentation.  
Suction vacuum equipment is typically used. 

 
5.5.5 Storm Sewer Inlet Structures 

 
To fully utilize storm sewer capacity, inlet structures are kept operational in order to get 
runoff into the system.  All efforts are made to keep catch basins and inlet flared ends 
free of debris and sediments so as not to restrict inflow and cause flood damage.  Leaf 
and lawn litter are the most frequent cause of inlet obstructions.  On a routine basis, City 
staff visually inspects inlet structures to ensure they are operational. 

 
5.5.6 Open Channels 
 
Overland flow routes constitute an important part of the surface water drainage system.  
Open channels are typically vegetated and occasionally lined with more substantial 
materials.  The lined channels typically require little or no maintenance.  Vegetated 
channels are periodically inspected and maintained, as high flows can create erosion 
within the channel.  

 
Eroded channels can contribute to water quality problems in downstream waterbodies as 
the soil is continually swept away.  If not maintained, the erosion of open channels would 
accelerate and the repair would become increasingly more costly. 
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5.5.7 Piping System 
 
The storm sewer piping system constitutes a multimillion-dollar investment for the City.  
The City performs a comprehensive maintenance program to maximize the life of the 
facilities and optimize capital expenditures.  The following periodic inspection and 
maintenance procedures are followed: 

 
• Catch basin and manhole castings are inspected and are cleaned and replaced as 

necessary. 
 

• Catch basin and manhole rings are inspected and are replaced and/or regrouted as 
necessary. 

 
• Catch basin and manhole structures are inspected and are repaired or replaced as 

needed.  Pipe inverts, benches, steps (verifying integrity for safety), and walls are 
checked.  Cracked, deteriorated, and spalled areas are grouted, patched, or 
replaced. 

• Storm sewer piping is inspected either manually or by television to assess pipe 
condition.  Items looked for include root damage, deteriorated joints, leaky joints, 
excessive spalling, and sediment buildup.  The piping system is programmed for 
cleaning, repair, or replacement as needed to ensure the integrity of the system. 

 
5.5.8 De-Icing Practices 
 
Minnesota receives approximately 54 inches of snow during a typical year.  This requires 
a large amount of de-icing chemicals (primarily salt) to be applied to roads and sidewalks 
each winter.  

Estimates indicate that 80 percent of the environmental damage caused from de-icing 
chemicals is a result of inadequate storage of the material (MPCA 1989).  Improper 
storage as well as overuse of salt increases the risk of high chloride concentrations in 
runoff and groundwater.  High chloride concentrations can be toxic to fish, wildlife, and 
vegetation.  
  
The following procedures are used for storing de-icing chemicals in the City. 
 

1. De-icing material is stored in waterproof sheds.  Where this is not possible, 
stockpiles are covered with polyethylene and placed on impervious surfaces. 

2. Road de-icing stockpiles are not located near municipal well areas or in other 
sensitive groundwater areas. 

3. Runoff from stockpiles is not allowed to flow directly into streams or 
wetlands where environmental damage can occur. 
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Faribault has established a detailed “snow and ice removal policy” to address winter 
maintenance needs. Street conditions are assessed for each individual event and ice 
control material application is adjusted accordingly. Equipment is maintained in good 
working order to place ice control material on roadways and is properly calibrated to 
prevent excessive application. The City is in the process of building its own sand/salt 
storage facility. 

 
5.5.9 Street Sweeping 
 
Street sweeping is an integral part of the City’s effective surface water management 
system. It greatly reduces the volume of sediments that have to be cleaned out of sump 
structures and downstream waterbodies. The City has a “street sweeping policy” that 
includes three sweeping operations in a year. Spring sweeping begins either late March or 
early April after the risk of later snowfall has passed and targets sand left from winter 
sanding operations. Fall sweeping occurs after leaf fall. The downtown area is swept 
every other week. 

 
Faribault does not allow residents to rake leaves into the street for pick up, but does 
provide a compost site where residents can bring their leaves. This greatly reduces the 
incidence of inlet blockages and protects the water quality of downstream waterbodies. 

 
The objective of both programs is to minimize impacts from leaf litter, sand, salt and 
other debris on the surface waters of the City. 

 
5.5.10 Detection of Illicit Connections 
 
As presented in the goals section Faribault will modify its ordinance to prohibit the 
dumping of hazardous material into the stormwater system.  As staffing allows the City 
will also inspect storm sewer outfalls during dry periods to determine if any illicit 
sanitary sewer connections are evident. 

 
The City will also begin the process, as staffing allows, of mapping its storm sewer 
outfalls and integrating this mapping with inspection data. 
 
5.6 Education 
 
5.6.1 General 
 
Education can play an important role in any effort to implement a stormwater 
management program like the one outlined in this SWMP.  The objectives of an 
education effort are different, depending on the target audience.  In general, the target 
audience for this education program is City staff, City residents, and the development 
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community.  The following sections describe why education of each of these groups is 
important and presents educational methods that may be used for each audience.   

 
5.6.2 City Staff 
 
City Staff have a wide range of responsibilities for implementing this plan.  These 
include: 

 
• Implementing street sweeping and spill response programs. 

• Maintaining detention basin/stormwater management pond performance and 
system operability. 

• Planning for, and management of projects to enhance pollutant removal 
performance, wetland quality, etc. 

• Carrying out grounds maintenance of City-owned lands/facilities in a way that 
sets a good example for residents. 

• Utilizing BMPs in application of ice control material. 

• Application of Best Management Practice policies and regulations to new and 
redevelopment projects. 

• Planning and delivering education programs.  

• Working out cooperative arrangements with regulatory and non-regulatory 
organizations to achieve SWMP objectives. 

• Assisting the City Council in the application of the SWMP policies.  

Because these responsibilities involve many different levels of City staff, City staff 
members are trained to have a basic understanding of the SWMP, including: 

• A description of the major stormwater management issues (including known 
stormwater management problem areas, stormwater management expectations for 
new and re-development projects, and incorporation of stormwater mitigation into 
capital improvement projects, and regulatory jurisdictions). 

• The objectives of the SWMP and the general approach outlined in the SWMP for 
resolution of these issues. 

• The responsibilities of the different work units in implementing the SWMP. 

• The information the SWMP provides. 

• Identification of in-house experts.  

This information is disseminated in presentations at staff meetings, coverage in internal 
newsletters, and issuance of internal memos. 

 

      City of Faribault  5-21 
        Surface Water Management Plan 



5.6.3 City Residents 
 
In order to obtain the necessary political and economic support for successful SWMP 
implementation, it is vital to inform City residents about basic stormwater management 
and water quality concepts, policies and recommendations in the SWMP, and the 
progress of stormwater management efforts.  

For example, the City has incorporated stormwater management practices into a number 
of utility reconstruction projects that benefit stormwater quality in the watersheds of 
some of the City’s most visible lakes.  It is important that residents know about these 
projects (including how they were funded) so that they develop an awareness that the 
City is being responsive to the public interest in protecting these high priority resources 
and that dedicated financial resources such as revenue from the stormwater utility are 
being put to work.   

This information is presented to the public through the City newsletter, press releases to 
local papers, and at public meetings as appropriate.  Periodic updates on the progress of 
SWMP implementation and information on specific improvement projects is also 
provided to the public. Again, the City newsletter and press releases to local papers are 
good methods by which this information is disseminated.   

Education projects focused on stormwater quality and water quality in general have 
received increasing attention and interest from the public over the last decade.  Specific 
education projects that have been used successfully in the metro area and are being 
considered by the City include the following: 

 
• Catch basin stenciling/door hanger distribution.  The objective of this activity is to 

provide recognition of direct connection between the City storm drainage system 
and the community’s rivers, lakes and wetlands.  The door hangers further explain 
this connection and why it is important to keep vegetation material, fertilizer, pet 
litter, and chemicals off hard surfaces and out of the storm drainage system. In the 
past, scout troops have participated in catch basin stenciling in various parts of the 
City. 

• Lawn soil testing.  This activity involves the collection and analysis of soil 
samples from lawns throughout the City to determine whether additional 
phosphorus in fertilizer is needed for good turf growth.  The results would be 
helpful in determining to what degree low and no-phosphorus fertilizer use should 
be promoted in the City.  

• No-phosphorus fertilizer sales.  If soil test results generated elsewhere in the Twin 
Cities are any indication, it is likely that a significant percentage of lawn soils 
tested will indicate no additional phosphorus is necessary for good turf growth.   

The City may work with lawn and garden retailers to encourage the supply of 
zero-phosphorus fertilizers. In addition, there will be a need to continue to educate 
the residents on the statewide fertilizer legislation passed by the 2002 Legislature 
that will go into effect in 2004. 
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• Lake and river information kiosks.  Those who enjoy and use a resource are likely 

to be highly receptive to information on the condition of the resource and what is 
needed to protect it.  Through the construction of lake and river information 
kiosks in strategic places, important water quality and other information would be 
presented at the “point of use/enjoyment.”  Watershed characteristics, (size, 
boundary) along with suggestions for residents to reduce their pollutant 
contributions, could be combined with information about the lake and river itself 
(e.g., fishing, boating, and other recreational opportunities).   

• Brochures.  There are numerous excellent brochures available that could easily be 
customized for the City of Faribault.  Distribution could be accomplished through 
direct mailings, as a fold-in to the City newsletter, a door-to-door distribution by 
volunteers, etc. 

 
5.6.4 Development Community 

 
The SWMP is designed to provide the official policy direction that City staff and the City 
Council desire to guide stormwater mitigation for new and redevelopment projects.   

The information contained within this plan is disseminated to developers and their 
consulting engineers as early as possible in the development review process.  In this way, 
developers know what is expected of them and can consider the requirements in their 
initial assessments of the site as well as incorporate the necessary BMPs in any 
subsequent designs. Much of the necessary information is disseminated to the developers 
in an information packet in the development submittal information they receive from the 
City.   

While dissemination of information is valuable, there is no substitute for a meeting 
between key City staff and the developer as early as possible in the review process.  This 
helps define expectations for submittals, clarify regulatory compliance issues, and 
provide additional detailed guidance.  Developers are encouraged to do this as soon as 
possible after they have reviewed the SWMP information and thought about how it 
applies to their site.    

 
5.7 Ordinance Implementation 
 
At present the City of Faribault has limited ordinance related to stormwater management.  
Faribault’s Unified Development Regulations allow for the preservation of shorelands, 
wetlands, vegetated areas of note, and steep slopes (from encroachment by development).  
Section 6-430 deals cursorily with water pollution but only as it constitutes a immediate 
hazard.  Section 2-600 requires site plan approval but does not detail the requirements 
regarding stormwater management around which site plans must be developed.   
 
The 2002 Natural Resources Inventory identified the need for a steep slopes ordinance, 
stormwater management policies, and a stream and wetland buffers ordinance.  A 
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comprehensive set of stormwater management ordinances should complement natural 
resources ordinances.  Subject areas where additional stormwater management ordinance 
might be needed are 
 

• Sediment and Erosion Control 
• Wetland Preservation 
• Pond Maintenance 
• Overall Stormwater Management 

 
Sediment and Erosion Control 
 
At present developers of sites that exceed one acre in size must obtain a permit from the 
Minnesota Pollution Control Agency (MPCA).  Termed the National Pollution Discharge 
Elimination System (NPDES) Permit for Construction Activity, this permit requires 
minimal control measures to minimize sediment runoff from construction sites.  If 
followed the permit provides reasonable assurance that a site will not adversely and 
dramatically affect natural resources that might lie downstream of a development project.   
 
Administration and enforcement of the permit is by the MPCA.  Limited staff means that 
the MPCA is not always able to address problems in a timely fashion.  The delay in 
MPCA enforcement may allow enough time for significant degradation of downstream 
resources to occur before a failure of an erosion control system is remedied.  Since the 
downstream resources in question are of value to the City, the City may desire to develop 
a mechanism for their own erosion control inspection and enforcement.   A city erosion 
and sediment control ordinance allows the city to approve, inspect, and enforce practices.  
With an ordinance in place the City can immediately stop work on a site where erosion 
control practices are failing or otherwise not in conformance to a permit.  This allows the 
City quick response to avoid possible degradation of downstream resources. 
 
Wetland Preservation 
 
Minnesota’s Wetland Conservation Act (WCA) protects all wetlands within the state.  
WCA requires up to 2 to 1 mitigation for various sorts of impacts.  It is not likely that the 
City would desire a wetland ordinance that goes beyond this mitigation requirement.  
What the City may desire, and what WCA does not consider, is controlling to some 
extent the quality of discharge to wetlands.  Table 4.4 details the susceptibility of certain 
wetlands to stormwater impacts.  An ordinance can be based on these susceptibilities and 
specify the rate control and water quality requirements that must be in place for the 
differing types of wetlands that may be encountered as the City develops.  A City wetland 
ordinance may also specify required wetland buffers and stream buffers or these items 
may be part of a separate buffer ordinance. 
 
Pond Maintenance 
 
A pond maintenance ordinance would specify periodic maintenance activities required 
and by whom (homeowners association, commercial property owner etc.)  for privately 
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owned ponds that discharge into Faribault’s stormwater management system.  This 
ordinance could also extend to other types of stormwater devices including sump 
manholes, structural units such as swirl separators and grit chambers, as well as swales, 
channels, and infiltration areas owned by private entities.  Another method of ensuring 
long-term maintenance of private facilities are maintenance agreements.  Separate 
maintenance agreements could conceivably be part of each development agreement. 
 
Overall Stormwater Management 
 
The content of this ordinance would be items contained within the SWMP including 
 

• Rate control guidelines 
• Submittal requirements 
• Inspection of facilities 
• Design standards for ponds 
• Methodology 

 
The City should consult with their attorney to determine whether an overall stormwater 
ordinance is desirable as the next step in implementing the SWMP.  The limitations of 
applying the SWMP may necessitate that some of the SWMP content be converted to 
ordinance form or, alternately, the SWMP could be referenced by an ordinance.  Again, 
the City attorney can provide insight into the benefits of one practice over the other.  
Furthermore, an overall ordinance could also incorporate sediment and erosion control, 
wetland protection, and pond maintenance. 
 
5.8 Amendment Procedures 
 
The Faribault SWMP is intended to extend through the year 2013. For the plan to remain 
dynamic, an avenue must be available to implement new information, ideas, methods, 
standards, management practices and any other changes that may affect the intent and/or 
results of the SWMP. The amendment procedure for the SWMP is presented below. 

Request for Amendment 

Written request for plan amendment is submitted to City staff. The request shall 
outline the need for the amendment as well as additional materials that the City will 
need to consider before making its decision. 

Staff review of Amendment 

A decision is made as to the validity of the request. Three options exist: 1) reject the 
amendment, 2) accept the amendment as a minor issue, with minor issues collectively 
added to the plan at a later date, or 3) accept the amendment as a major issue, with 
major issues requiring an immediate amendment. In acting on an amendment request, 
City staff shall recommend to City Council whether or not a public hearing is 
warranted. 
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Council Consideration 

The amendment and the need for a public hearing shall be considered at a regular or 
special Council meeting. Staff recommendations should also be considered before 
decisions on appropriate action(s) are made. 

Public Hearing and Council 

This step allows for public input based on public interest. Council shall determine 
when the public hearing should occur in the process. Based on the public hearing, the 
City Council could approve the amendment. 

Council Adoption 

Final action on an amendment is City Council adoption. However, prior to the 
adoption, an additional public hearing could be held to review the plan changes and 
notify the appropriate stakeholders. 

 
5.9 Annual Report to Council 
 
A brief annual report will be made by City staff summarizing development changes, 
capital improvements, and other water management-related issues that have occurred 
over the past year. The review will also include an update on available funding sources 
for water resource issues. Grant programs are especially important to review since they 
may change annually. These changes do not necessarily require individual amendments. 
The report can, however, be considered when the plan is brought up to date. The annual 
report should be completed by July 1st to allow implementation items to be considered in 
the normal budget process. 

 
The City’s SWMP will remain in effect through 2013. The City will then review the 
SWMP for consistency with current water resource management methods. At that time, 
all annual reports and past amendments will be added to the document. Depending on the 
significance of changes, a new printing of the SWMP may be appropriate. At a minimum, 
the Capital Improvement Program should be amended every five years. 

 
 



 
 
 
6. SUMMARY AND RECOMMENDATIONS  
 
 
6.1 Summary 
 
The Faribault Surface Water Management Plan has a dual purpose: it will serve as a 
guide for the construction of storm drainage facilities and provide a basis for a consistent 
approach to water resource protection.  The following themes have been incorporated 
into this SWMP: 
 

1. Division of the City into drainage districts and subdistricts; 
2. Determination of stormwater runoff under ultimate land use conditions; 
3. General layout and sizing of trunk storm sewers and open channels; 
4. Tributary areas, storage volumes, and high water levels of all required ponding 

areas; 
5. Development of wetland management policies to ensure compliance with local, 

state, and federal wetland regulations; 
6. Estimated construction and implementation costs of the Surface Water 

Management Plan; and 
7. Grading plan review process; 
8. Storm Water Utility funding needs; 
9. Recommendations for education of City residents, staff, and development 

community. 
 
The primary function of an urban surface water system is to minimize economic loss and 
inconvenience due to periodic flooding of streets and other low-lying areas. Adequately 
designed storm drainage facilities provide flood control, minimize the hazards and 
inconvenience associated with flooding, and protect or enhance water quality.  
 
To provide flood protection for adjacent property, the design storm interval for ponding 
areas is a 100-year storm as compared to a 5-year or 10-year storm for design of storm 
sewer piping.  To provide an additional safety factor, it is recommended that the lowest 
exposed opening of a structure in a development should be at least 2 feet above the 
calculated high water level of an adjacent pond.  
 
The numerous natural wetlands and depressions found throughout Faribault have been 
incorporated into the Surface Water Management Plan as ponding areas.  The effective 
use of ponding areas enables the installation of outflow sewers with reduced capacities 
since the design storm duration is effectively increased over the total time required to fill 
and empty the ponding reservoirs.  Storm sewers represent a sizable investment for the 
community and this investment can be more efficiently utilized by ponding stormwater in 
designated ponding areas and allowing smaller diameter pipes to be used as outfall lines. 
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Equally as important as flood control and cost considerations is the use of ponding areas 
to:  
 

1. Improve water quality; 
2. Return stormwater to the groundwater table; and 
3. Increase water amenities in developments for aesthetic, recreational and wildlife 

purposes.  
 
For water quality ponds, the wet volume is the most important consideration. It can be 
assumed that water quality ponds, which reduce phosphorus loadings by 60% under 
standard runoff concentrations, will generally reduce heavy metal concentrations by 70% 
and sediments by 90%. 
 
The trunk storm sewer system alignments shown in this SWMP are conceptual in nature 
since future development will determine the exact location of channels or storm sewers. 
The lines shown as future alignment follow natural drainageways and the existing slope 
of the terrain wherever possible; therefore, variations from proposed alignments should 
be kept to a minimum.  Pipe sizes and channel widths are also general since they are 
based on an assumed slope.  
 
It is extremely important that each area be reevaluated at the time of final design to 
confirm the criteria used in this study and to make any changes that a proposed 
development may dictate.  Special consideration must be given to areas that develop 
differently than shown in the Land Use Plan, especially when a higher runoff coefficient 
is likely to result from development. 
 
All storm sewer facilities, especially those conveying large quantities of water at high 
velocities, should be designed with efficient hydraulic characteristics.  Special attention 
should be given during final design to those lines, which have extreme slopes and create 
high hydraulic heads.  The Best Management Practices (BMPs) recommended by the 
MPCA should be followed wherever necessary. 
 
6.2 Recommendations 
 
The following recommendations are presented for the City Council's consideration based 
upon the data compiled in this report: 
 

1. The Surface Water Management Plan as presented herein be adopted by the City 
of Faribault. 

2. Ponding areas be established, as shown on Maps 1-5 and made a part of the 
Surface Water Management system with the peak flows controlled to the values 
provided in the appendices.  

3. Standard review procedures be established to ensure all new development or 
redevelopment within the City is in compliance with the grading and stormwater 
management controls determined by this Plan. 
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4. Detailed hydrologic analyses be required or all development and redevelopment 
activities. 

5. Final high water levels governing building elevations adjacent to ponding areas 
and floodplains be established as development occurs or when drainage facilities 
are constructed. 

6. Overflow routes be established and maintained to provide relief during extreme 
storm conditions, which exceed design conditions. 

7. A surface water system maintenance program be established to ensure the 
successful operation of the system. 

8. The erosion and sedimentation control criteria for new developments be enforced. 
9. An education program for City residents, staff, and development community be 

implemented. 
10. Amendments to the plan be adopted and implemented as warranted by future 

standards or regulations. 
11. That the plan be updated in 2010 or earlier if needed. 
12. That the City adopt the ordinance outlined in the Implementation Plan. 



 
 
 
EXECUTIVE SUMMARY  
 
 
This report presents a Comprehensive Surface Water Management Plan (SWMP) for the 
City of Faribault.  Based on guidance provided by the Faribault city council and staff, this 
report addresses the city’s current surface water management needs and provides a 
framework for successful implementation of a comprehensive stormwater management 
program. 
 
The City of Faribault is located at the confluence of the Cannon and Straight Rivers, in 
Rice County.  The topography of the region is characterized by three features: steep 
ravines and bluffs, river floodplain, and rolling hills.  The City has been divided into five 
subwatersheds based on the drainage area routing.  Each of the subwatersheds exhibit 
differing topography, soils, land uses and water resources.  The various key water 
resources within Faribault are the Cannon and Straight Rivers, several unnamed streams, 
Crockers Creek, Falls Creek and three lakes along the western boundary of the city. 
 
In order to meet the natural resource objectives laid out in the Comprehensive Plan, 
several goals and policies have been set up and described in detail within the report.  
There is also a brief synopsis of the current agency requirements and acknowledgement 
of the local, state and federal wetland regulations. 
 
The SWMP involved comprehensive hydrologic modeling in order to layout a storm 
sewer trunk system and ponding areas with subwatershed districts defined (see Map 1).  
The plan works in conjunction with the 2002 Faribault Natural Resource Inventory and 
Management Plan (NRI) and seeks to use the abundant wetlands within the City as a part 
of the natural storm drainage system.  Based on NRI designations, the goal is to utilize 
wetlands that are least susceptible to runoff and to restore more sensitive wetlands.   
 
The study highlights four focus areas where additional detail on future stormwater 
infrastructure is provided.  Along with the focus areas, detailed analysis of existing 
problem areas, greenway corridors, and critical ravine areas is included.  Technical 
background and design and analysis guidelines for water quality, water quantity and 
wetland protection are all contained within this report. 
 
Finally the report covers activities and programs the City might develop toward 
improving and implementing its surface water management programs.  Area charges, 
based on the capital improvement plan and developable acreage within the focus areas, 
are the primary means for financing the ponds, pipes and channels included in the surface 
water system.  The appendices list specific drainage areas, trunk sewer, pond data and 
associated cost estimates. 
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Also included in the implementation section are outlines for grading and excavation 
permitting process.  Acceptable stormwater control measures and design standards have 
been laid out.  The final implementation component involves operational and 
programmatic elements such as: education, amendments, and council review. 
 



(ac) (ac)
NW-1 536 NW-21 30
NW-2 1044 NW-22 52
NW-3 194 NW-23 27
NW-4 226 NW-24 38
NW-5 213 NW-25 26
NW-6 136 NW-26 83
NW-7 108 NW-27 35
NW-8 40 NW-28 69
NW-9 64 NW-29 16
NW-10 62 NW-30 37
NW-11 117 NW-31 55
NW-12 40 NW-32 28
NW-13 38 NW-33 17
NW-14 69 NW-34 13
NW-15 206 NW-35 700
NW-16 197 NW-36 252
NW-17 422 NW-37 429
NW-18 148 NW-38 93
NW-19 34 NW-39 371
NW-20 82
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NORTHWEST DISTRICT

Sub-District Sub-District

Subtotal Northwest District

City of Faribault
Surface Water Management Plan A-1



(ac)
SW-1 103
SW-2 238
SW-3 318
SW-4 318
SW-5 65
SW-6 208
SW-7 373
SW-8 270
SW-9 1083

SW-10 291
SW-11 505
SW-12 367
SW-13 1168
SW-14 945
SW-15 1197

Subtotal 
Southwest 

District
7449

Sub-District

SOUTHWEST DISTRICT

APPENDIX A
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Drainage Area

City of Faribault
Surface Water Management Plan A-2



(ac) (ac)
NE-1 391 NE-26 9
NE-2 445 NE-27 33
NE-3 104 NE-28 17
NE-4 140 NE-29 15
NE-5 83 NE-30 4
NE-6 77 NE-31 8
NE-7 52 NE-32 24
NE-8 42 NE-33 5
NE-9 39 NE-34 6

NE-10 6 NE-35 51
NE-11 14 NE-36 55
NE-12 133 NE-37 18
NE-13 16 NE-38 8
NE-14 49 NE-39 6
NE-15 81 NE-40 14
NE-16 106 NE-41 15
NE-17 16 NE-42 6
NE-18 28 NE-43 20
NE-19 21 NE-44 17
NE-20 10 NE-45 23
NE-21 30 NE-46 31
NE-22 46 NE-47 40
NE-23 39 NE-48 9
NE-24 53 NE-49 24
NE-25 47 NE-50 80
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NORTHEAST DISTRICT

DRAINAGE AREAS
APPENDIX A

Subtotal Northeast District

Sub-District Drainage AreaDrainage AreaSub-District
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(ac) (ac)
SE-1 106 SE-22 178
SE-2 24 SE-23 356
SE-3 206 SE-24 625
SE-4 85 SE-25 229
SE-5 97 SE-26 495
SE-6 207 SE-27 615
SE-7 1016 SE-28 115
SE-8 42 SE-29 127
SE-9 45 SE-30 106

SE-10 25 SE-31 228
SE-11 11 SE-32 683
SE-12 52 SE-33 98
SE-13 59 SE-34 65
SE-14 269 SE-35 67
SE-15 212 SE-36 49
SE-16 134 SE-37 46
SE-17 97 SE-38 131
SE-18 66 SE-39 51
SE-19 417 SE-40 18
SE-20 182 SE-41 72
SE-21 491 SE-42 50

8247Subtotal Southeast District
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Sub-District Drainage Area

DRAINAGE AREAS

Drainage Area Sub-District

SOUTHEAST DISTRICT
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(ac) (ac)
NC-1 27 NC-24 46
NC-2 343 NC-25 42
NC-3 114 NC-26 27
NC-4 77 NC-27 53
NC-5 20 NC-28 22
NC-6 54 NC-29 17
NC-7 84 NC-30 32
NC-8 46 NC-31 31
NC-9 37 NC-32 172

NC-10 28 NC-33 17
NC-11 16 NC-34 13
NC-12 36 NC-35 141
NC-13 60 NC-36 32
NC-14 52 NC-37 49
NC-15 44 NC-38 233
NC-16 39 NC-39 172
NC-17 8 NC-40 24
NC-18 44 NC-41 146
NC-19 27 NC-42 132
NC-20 28 NC-43 267
NC-21 106 NC-44 334
NC-22 9 NC-45 133
NC-23 57
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STORMWATER SYSTEM TOTAL 28,140

Sub-District

DRAINAGE AREAS

Drainage Area

Subtotal North Central District

Sub-District

NORTH CENTRAL DISTRICT

Drainage Area
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Pipe Size Channel Dimensions 
2-5 year*

Direct Ponded Total Existing Proposed Existing Proposed

(ac) (ac) (ac) (cfs) (in) (in) (ft) (ft)
NORTHWEST DISTRICT

NW-W5 NW-W6 213.0 0.0 213.0 16.6 24 24
NW-W6 Roberds Lk. 136.0 213.0 349.0 16.9 24

NW-P7 NW-W10 108.0 0.0 108.0 52.7 36 36
NW-W10 NW-W11 62.0 108.0 170.0 17.2 ? 24
NW-P9 NW-W11 64.0 0.0 64.0 20.9 36 24

NW-W11 NW-P12 117.0 234.0 351.0 2.3 36 36
NW-P12 NW-P30 40.0 351.0 391.0 7.7 18 18

NW-P19 NW19 34.0 0.0 34.0 5.4 12
NW-P20 NW20 82.0 0.0 82.0 13.3 18
NW-P21 NW21 30.0 0.0 30.0 5.8 12
NW19 NW20 25.5 34.0 59.5 22.8 N/A 5 x 4
NW20 NW21 25.5 141.5 167.0 34.2 N/A 5 x 4
NW21 NW22 40.0 197.0 237.0 71.9 N/A 5 x 4
NW22 NW23 6.0 289.0 295.0 86.6 N/A 5 x 4
NW23 NW25 2.0 322.0 324.0 91.2 N/A 5 x 4

NW-P22 NW22 52.0 0.0 52.0 12.8 18
NW-P23 NW23 27.0 0.0 27.0 4.6 12
NW-P25 NW24 26.0 0.0 26.0 4.1 12
NW-P26 NW24 83.0 0.0 83.0 29.8 24
NW24 NW25 2.0 109.0 111.0 37.7 36

NW-P24 NW26 38.0 0.0 38.0 3.8 12
NW-P27 NW27 35.0 0.0 35.0 3.8 12
NW-P29 NW29 16.0 0.0 16.0 2.8 12
NW25 NW26 30.5 435.0 465.5 98.4 10.5 X 2.5 10.5 X 2.5
NW26 NW27 30.5 503.5 534.0 105.5 10.5 X 2.5 10.5 X 2.5

NW-P28 NW28 69.0 0.0 69.0 16.5 12
NW-P30 NW30 37.0 391.0 428.0 16.8 24 24
NW-P32 NW31 28.0 0.0 28.0 3.3 12
NW-P31 NW32 55.0 0.0 55.0 4.4 12
NW27 NW29 25.0 569.0 594.0 115.6 10.5 X 2.5 10.5 X 2.5
NW29 NW28 10.0 610.0 620.0 118.7 10.5 X 2.5 10.5 X 2.5
NW28 NW30 10.0 689.0 699.0 122.4 10.5 X 2.5 10.5 X 2.5
NW30 NW31 15.0 1127.0 1142.0 125.8 10.5 x 2.5 10.5 X 2.5
NW31 NW32 5.0 1170.0 1175.0 128.7 10.5 X 2.5 10.5 X 2.5
NW32 Cannon River 3.0 1230.0 1233.0 130.1 10 x 7.3 10 x 7.3 10.5 X 2.5 10.5 X 2.5

SOUTHWEST DISTRICT
SW-P9 SW1 1083.0 3677.0 4760.0 272.0 2 - 48"
SW-P3 SW3 318.0 4760.0 5078.0 170.5 3 - 24"
SW-P5 SW3 65.0 0.0 65.0 17.6 24
SW1 SW3 0.0 4760.0 4760.0 272.0 9 X 2.6 12 X 3
SW3 SW6 208.0 5143.0 5351.0 547.4 9 X 2.6 12 X 3
SW6 Cannon River 373.0 5351.0 5724.0 1037.9 11 X 3.4 11 X 4

NORTHEAST DISTRICT
NE-W3 NE-P7 104.0 0.0 104.0 0.1 18 18

NE-P4 NE-P5 140.0 0.0 140.0 47.3 30
NE-P5 NE-P6 83.0 140.0 223.0 50.3 36
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Pipe Size Channel Dimensions 
2-5 year*

Direct Ponded Total Existing Proposed Existing Proposed

(ac) (ac) (ac) (cfs) (in) (in) (ft) (ft)

APPENDIX B
TRUNK STORM SEWER DATA

Drainage Area
Design 

CapacityFlow From Flow to

NE-P6 NE-P7 77.0 223.0 300.0 60.3 36
NE-P7 Cannon River 52.0 404.0 456.0 58.5 42
NE-P9 Cannon River 39.0 0.0 39.0 2.7 12
NE-P10 Cannon River 6.0 0.0 6.0 2.8 12
NE-P11 Cannon River 14.0 0.0 14.0 8.5 18
NE-P8 Cannon River 42.0 0.0 42.0 17.8 24

NE-P12 NE12 133.0 0.0 133.0 6.5 12
NE-P13 NE14 49.0 0.0 49.0 2.9 12
NE-P14 NE14 16.0 0.0 16.0 5.2 12
NE12 NE14 10.0 133.0 143.0 15.0 8 X 3.4 5 X 2
NE14 NE17 10.0 208.0 218.0 23.0 8 X 3.4 5 X 2

NE-P15 NE-P16 81.0 0.0 81.0 17.1 24
NE-P16 NE16 106.0 81.0 187.0 28.0 24
NE-P17 NE17 16.0 0.0 16.0 2.7 12
NE-P18 NE18 28.0 0.0 28.0 6.3 12
NE-P19 NE19 21.0 0.0 21.0 5.7 12
NE17 NE16 38.5 234.0 272.5 35.0 8 X 3.4 5 X 2
NE16 NE18 38.5 272.5 311.0 81.0 8 X 3.4 5 X 2
NE18 NE19 6.6 332.0 338.6 107.3 8 X 3.4 5 X 2
NE19 NE20 6.6 338.6 345.2 110.0 66 66 8 X 3.4 5 X 2

NE-P20 NE20 10.0 0.0 10.0 3.6 12
NE-P21 NE21 30.0 0.0 30.0 5.2 12
NE-P22 NE-P23 46.0 0.0 46.0 2.9 12
NE-P23 NE-P24 39.0 46.0 85.0 8.0 18
NE-P24 NE24 53.0 85.0 138.0 11.3 18
NE-P25 NE25 47.0 0.0 47.0 4.9 12
NE-P26 NE25 9.0 0.0 9.0 5.1 12
NE20 NE21 6.6 348.6 355.2 113.5 7 X 2 7 X 2
NE21 NE24 6.6 385.2 391.8 119.7 7 X 2 7 X 2
NE24 NE25 6.6 529.8 536.4 125.9 7 X 2 7 X 2
NE25 Cannon River 5.0 592.4 597.4 147.3 72

NE-P29 Cannon River 15.0 0.0 15.0 10.9 18
NE-P30 Cannon River 4.0 0.0 4.0 4.0 12
NE-P31 Cannon River 8.0 0.0 8.0 3.8 12
NE-P32 Cannon River 24.0 0.0 24.0 21.0 24
NE-P33 Cannon River 5.0 0.0 5.0 3.7 12
NE-P34 Cannon River 6.0 0.0 6.0 3.9 12

NE-P35 NE-P36 51.0 0.0 51.0 10.0 24
NE-P36 Cannon River 55.0 51.0 106.0 46.4 36
NE-P37 Cannon River 18.0 0.0 18.0 12.0 18
NE-P38 Cannon River 8.0 0.0 8.0 11.5 18
NE-P39 Cannon River 6.0 0.0 6.0 3.6 12
NE-P40 Cannon River 14.0 0.0 14.0 10.3 18
NE-P41 Cannon River 15.0 0.0 15.0 12.3 18
NE-P42 Cannon River 6.0 0.0 6.0 4.2 12
NE-P43 Cannon River 20.0 0.0 20.0 12.1 18
NE-P44 Cannon River 17.0 0.0 17.0 11.8 18
NE-P45 Cannon River 23.0 0.0 23.0 12.3 18

City of Faribault
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Pipe Size Channel Dimensions 
2-5 year*

Direct Ponded Total Existing Proposed Existing Proposed

(ac) (ac) (ac) (cfs) (in) (in) (ft) (ft)

APPENDIX B
TRUNK STORM SEWER DATA

Drainage Area
Design 

CapacityFlow From Flow to

NE-P50 NE-P46 80.0 0.0 80.0 61.5 36
NE-P46 Cannon River 31.0 80.0 111.0 64.0 36
NE-P47 Cannon River 40.0 0.0 40.0 12.6 18
NE-P48 Cannon River 9.0 0.0 9.0 4.8 12
NE-P49 Cannon River 24.0 0.0 24.0 11.0 15

SOUTHEAST DISTRICT
SE-P8 Falls Creek 42.0 0.0 42.0 9.7 18
SE-P9 SE-P10 45.0 0.0 45.0 9.9 15
SE-P10 SE-P11 25.0 45.0 70.0 12.3 15
SE-P11 Falls Creek 11.0 70.0 81.0 10.0 15
SE-P12 Falls Creek 52.0 0.0 52.0 5.6 18

SE-P29 SE-P30 127.0 0.0 127.0 19.1 24

SE-P33 SE-P42 98.0 0.0 98.0 8.4 18
SE-P34 SE-P35 65.0 0.0 65.0 5.1 18
SE-P36 SE-P35 49.0 0.0 49.0 3.6 12
SE-P35 SE35 67.0 114.0 181.0 16.9 24
SE-P37 SE35 46.0 0.0 46.0 3.4 12
SE-P39 SE39 51.0 0.0 51.0 8.8 12
SE-P38 SE38 131.0 0.0 131.0 25.8 24
SE35 SE39 18.6 227.0 245.6 45.6 8 x 2.1 8 x 2.1
SE39 SE38 11.8 296.6 308.4 52.1 8 x 2.1 8 x 2.1
SE38 SE40 1.9 439.4 441.3 60.1 8 x 2.1 8 x 2.1
SE40 SE41 25.0 459.3 484.3 8 x 2.1 8 x 2.1

SE-P40 SE40 18.0 0.0 18.0 12.6 18.0
SE-P42 SE-P41 50.0 98.0 148.0 36.8 30.0
SE-P41 SE41 72.0 148.0 220.0 42.4 36.0

NC-P1 NC1 104.0 343.0 447.0 46.4 36 36
NC-P2 NC-P1 343.0 0.0 343.0 30.5 24
NC-P3 NC-P1 114.0 0.0 114.0 30.5 24
NC-P5 NC5 20.0 0.0 20.0 6.6 12
NC-P6 NC6 54.0 0.0 54.0 7.1 12
NC-P7 NC7 84.0 0.0 84.0 17.5 18
NC1 NC5 2.0 447.0 449.0 46.4 4.5 X 1 4.5 X 2
NC5 NC6 4.7 467.0 471.7 56.0 4.5 X 1 4.5 X 2
NC6 NC7 4.7 525.7 530.4 65.6 4.5 X 1 4.5 X 2

NC-P9 NC9 37.0 0.0 37.0 6.5 12
NC-P8 NC10 46.0 0.0 46.0 5.9 12
NC-P10 NC10 28.0 0.0 28.0 5.9 12

NC7 NC9 4.7 614.4 619.1 75.2 2 X 2 4.5 X 2
NC9 NC10 36.0 656.1 692.1 97.2 2 X 2 4.5 X 2

NC-W26 NC-W25 27.0 0.0 27.0 10.9 18
NC-W25 NC-W23 42.0 27.0 69.0 13.4 36
NC-P22 NC-W23 9.0 0.0 9.0 2.9 12
NC-W23 NC-W28 57.0 78.0 135.0 3.0 12
NC-P37 NC-W35 49.0 0.0 49.0 18.2 24
NC-P36 NC-W35 32.0 0.0 32.0 11.9 24

NORTH CENTRAL DISTRICT
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Pipe Size Channel Dimensions 
2-5 year*

Direct Ponded Total Existing Proposed Existing Proposed

(ac) (ac) (ac) (cfs) (in) (in) (ft) (ft)

APPENDIX B
TRUNK STORM SEWER DATA

Drainage Area
Design 

CapacityFlow From Flow to

NC-P34 NC-W32 13.0 0.0 13.0 6.2 18
NC-P33 NC-W32 17.0 0.0 17.0 7.6 18
NC-W35 NC-W32 141.0 81.0 222.0 27.8 30
NC-W32 NC-W29 172.0 222.0 394.0 2.7 12
NC-W29 NC-W28 17.0 394.0 411.0 3.2 12
NC-W28 NC-W27 22.0 546.0 568.0 7.1 24
NC-P17 NC-P18 8.0 0.0 8.0 1.8 12
NC-P18 NC-W27 44.0 8.0 52.0 3.0 12
NC-W27 NC27 116.0 620.0 736.0 14.4 24
NC-P12 NC12 36.0 0.0 36.0 4.7 12
NC-P13 NC13 60.0 0.0 60.0 13.1 18
NC-P11 NC11 16.0 0.0 16.0 4.5 12
NC-P14 NC14 52.0 0.0 52.0 3.7 12
NC10 NC13 28.0 766.1 794.1 97.2 2 x 2 4.5 x 2
NC27 NC12 6.1 736.0 742.1 14.4 ditch 4 x 2
NC12 NC13 5.7 778.1 783.8 20.0 ditch 4 x 2
NC13 NC11 0.8 1637.9 1638.7 113.0 ditch 4.5 x 2
NC11 NC14 5.4 1654.7 1660.1 125.2 ditch 4.5 x 2
NC14 North wetland 1.0 1712.1 1713.1 136.2 ditch 4.5 x 2

NC-W16 North wetland 39.0 0.0 39.0 3.5 12
NC-P15 North wetland 44.0 0.0 44.0 10.2 18

NC-P19 NC-P20 27.0 0.0 27.0 9.2 18
NC-P20 NC-P21 28.0 27.0 55.0 17.1 24
NC-P21 Cannon River 106.0 55.0 161.0 50.1 36

NOTE:
In some cases due to timing of hydrograph peaks, flow in channel isn't equal to the sum of tributary pond flows.
Channel dimensions are listed as length by depth
*Channels were sized based on 2-5 year flows. 

City of Faribault
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Direct Ponded Total

(ac) (ac) (ac) (ac) (ac) (ac-ft) (cfs) (cfs/ac)

NW-W5 213.0 0.0 213.0 1028.0 1030.6 20.5 25.8 60.9 16.6 0.1
NW-W6 136.0 213.0 349.0 1026.0 1028.4 13.6 17.1 37.8 16.9 0.05
NW-P7 108.0 0.0 108.0 1014.0 1019.0 4.0 6.4 26.1 52.7 0.5
NW-P9 64.0 0.0 64.0 1016.0 1020.5 3.0 4.5 16.7 20.9 0.3

NW-W10 62.0 108.0 170.0 1012.0 1015.5 9.0 15.9 45.4 17.2 0.1
NW-W11 117.0 234.0 351.0 1004.0 1006.3 40.4 48.8 106.7 2.3 0.01
NW-P12 40.0 351.0 391.0 1003.0 1006.8 3.8 5.1 12.2 7.7 0.02
NW-P19 34.0 0.0 34.0 1020.0 1023.9 1.4 2.0 6.0 5.4 0.2
NW-P20 82.0 0.0 82.0 1018.0 1022.5 2.8 4.2 15.6 13.3 0.2
NW-P21 30.0 0.0 30.0 1012.0 1016.4 1.0 1.5 5.5 5.8 0.2
NW-P22 52.0 0.0 52.0 1010.0 1014.7 1.5 2.4 9.0 12.8 0.2
NW-P23 27.0 0.0 27.0 1010.0 1014.2 1.0 1.4 5.0 4.6 0.2
NW-P24 38.0 0.0 38.0 1010.0 1013.4 1.8 2.6 2.1 3.8 0.1
NW-P25 26.0 0.0 26.0 1020.0 1024.1 1.0 1.4 4.9 4.1 0.2
NW-P26 83.0 0.0 83.0 1028.0 1033.4 1.0 4.3 13.0 29.8 0.4
NW-P27 35.0 0.0 35.0 1024.0 1028.0 1.5 2.2 7.3 3.8 0.1
NW-P28 69.0 0.0 69.0 990.0 992.1 5.4 10.5 16.5 4.1 0.1
NW-P29 16.0 0.0 16.0 998.0 999.7 0.8 2.5 3.0 2.8 0.2
NW-P30 37.0 391.0 428.0 992.0 994.6 1.5 3.3 6.4 16.8 0.04
NW-P31 55.0 0.0 55.0 992.0 995.8 2.7 3.9 12.3 4.4 0.1
NW-P32 28.0 0.0 28.0 1026.0 1029.2 1.5 2.0 5.7 3.3 0.1

SW-P3 318.0 4760.0 5078.0 998.0 1004.3 29.0 52.0 248.2 170.5 0.03
SW-P5 65.0 0.0 65.0 996.0 1001.4 0.9 3.3 11.3 17.6 0.3
SW-P9 1083 3677 4760 1000.0 1005.9 9.1 15.4 70.5 272.0 0.1

NE-W3 104.0 0.0 104.0 1124.0 1126.8 8.5 11.2 27.4 0.1 0.01
NE-P4 140.0 0.0 140.0 1123.0 1128.3 2.1 5.2 19.5 47.3 0.3
NE-P5 83.0 140.0 223.0 1121.0 1125.8 2.8 4.3 16.9 50.3 0.2
NE-P6 77.0 223.0 300.0 1120.0 1124.9 2.2 3.7 14.4 60.3 0.2
NE-P7 52.0 404.0 456.0 1120.0 1123.2 3.2 8.6 20.9 58.5 0.1
NE-P8 42.0 0.0 42.0 1100.0 1104.6 1.1 1.7 6.4 17.8 0.4
NE-P9 39.0 0.0 39.0 1126.0 1128.2 2.8 5.0 8.7 2.7 0.1
NE-P10 6.0 0.0 6.0 1088.0 1091.5 0.2 0.3 0.9 2.8 0.5
NE-P11 14.0 0.0 14.0 1060.0 1064.3 0.4 0.6 1.9 8.5 0.6
NE-P12 133.0 0.0 133.0 1122.0 1126.0 4.7 9.4 32.5 6.5 0.05
NE-P13 16.0 0.0 16.0 1120.0 1121.4 2.0 2.3 3.0 2.9 0.2
NE-P14 49.0 0.0 49.0 1120.0 1122.8 1.8 5.3 10.3 5.2 0.1
NE-P15 81.0 0.0 81.0 1158.0 1162.0 3.0 4.3 14.4 17.1 0.2
NE-P16 106.0 81.0 187.0 1114.0 1118.9 3.6 6.1 22.5 28.0 0.1
NE-P17 16.0 0.0 16.0 1162.0 1166.4 0.5 0.8 2.7 3.8 0.2
NE-P18 28.0 0.0 28.0 1114.0 1119.1 0.8 1.2 4.9 6.3 0.2
NE-P19 21.0 0.0 21.0 1108.0 1112.2 0.7 1.0 3.6 5.7 0.3
NE-P20 10.0 0.0 10.0 1140.0 1144.2 0.3 0.5 1.5 3.6 0.4
NE-P21 30.0 0.0 30.0 1102.0 1107.2 0.8 1.3 5.6 5.2 0.2
NE-P22 46.0 0.0 46.0 1144.0 1147.6 1.2 4.8 10.7 2.9 0.1
NE-P23 39.0 46.0 85.0 1130.0 1133.3 2.0 2.7 7.8 8.0 0.1
NE-P24 53.0 85.0 138.0 1102.0 1107.4 1.9 2.8 12.6 11.3 0.1
NE-P25 47.0 0.0 47.0 1094.0 1098.1 2.0 2.9 9.9 4.9 0.1
NE-P26 9.0 0.0 9.0 1092.0 1094.8 0.4 0.6 1.3 5.1 0.6
NE-P27 33.0 0.0 33.0 1084.0 1088.4 1.2 1.8 6.4 4.7 0.1
NE-P28 17.0 0.0 17.0 1080.0 1084.5 0.5 0.8 2.8 4.8 0.3
NE-P29 15.0 0.0 15.0 1072.0 1076.1 0.3 0.7 2.0 10.9 0.7

Proposed 
Flood 

Storage

NORTHEAST DISTRICT

NORTHWEST DISTRICT

SOUTHWEST DISTRICT

APPENDIX C
POND DATA

Pond Number Modeled 
NWL

Modeled 
HWL

100-Year 
discharge 
per acre

Proposed 
100-Year 
discharge

Area @ 
HWL

Drainage Area
Area @ 

NWL
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Direct Ponded Total

(ac) (ac) (ac) (ac) (ac) (ac-ft) (cfs) (cfs/ac)

Proposed 
Flood 

Storage

APPENDIX C
POND DATA

Pond Number Modeled 
NWL

Modeled 
HWL

100-Year 
discharge 
per acre

Proposed 
100-Year 
discharge

Area @ 
HWL

Drainage Area
Area @ 

NWL

NE-P30 4.0 0.0 4.0 1080.0 1083.9 0.1 0.2 0.5 4.0 1.0
NE-P31 8.0 0.0 8.0 1086.0 1090.2 0.1 0.4 1.1 3.8 0.5
NE-P32 24.0 0.0 24.0 1060.0 1064.1 0.5 1.0 3.1 21.0 0.9
NE-P33 5.0 0.0 5.0 1060.0 1063.7 0.1 0.2 0.6 3.7 0.7
NE-P34 6.0 0.0 6.0 1052.0 1056.3 0.1 0.3 0.8 3.9 0.7
NE-P35 51.0 0.0 51.0 1122.0 1123.6 4.7 7.0 9.6 10.0 0.2
NE-P36 55.0 51.0 106.0 1074.6 1078.4 0.3 2.9 7.1 46.4 0.4
NE-P37 18.0 0.0 18.0 1072.0 1076.2 0.5 0.7 2.5 12.0 0.7
NE-P38 8.0 0.0 8.0 1074.0 1077.9 0.1 0.3 0.8 11.5 1.4
NE-P39 6.0 0.0 6.0 1070.0 1073.6 0.1 0.4 0.8 3.6 0.6
NE-P40 14.0 0.0 14.0 1074.0 1078.1 0.4 0.5 1.8 10.3 0.7
NE-P41 15.0 0.0 15.0 1068.0 1072.4 0.3 0.6 1.9 12.3 0.8
NE-P42 6.0 0.0 6.0 1072.0 1075.5 0.1 0.4 0.7 4.2 0.7
NE-P43 20.0 0.0 20.0 1066.0 1070.3 0.4 0.9 2.8 12.1 0.6
NE-P44 17.0 0.0 17.0 1044.0 1048.1 0.4 0.7 2.3 11.8 0.7
NE-P45 23.0 0.0 23.0 1070.0 1074.4 0.5 1.1 3.3 12.3 0.5
NE-P46 31.0 80.0 111.0 1066.0 1071.7 0.6 1.3 5.3 64.0 0.6
NE-P47 40 0.0 40 1078.0 1081.6 1.5 2.2 6.6 12.6 0.3
NE-P48 9.0 0.0 9.0 1082.0 1086.5 0.2 0.4 1.2 4.8 0.5
NE-P49 24 0.0 24 1060.0 1064.3 0.5 1.1 3.2 11 0.5
NE-P50 80.0 0.0 80.0 1072.0 1076.8 0.1 2.0 4.6 61.5 0.8

SE-P8 42.0 0.0 42.0 1132.0 1136.0 1.5 2.2 7.3 9.7 0.2
SE-P9 45.0 0.0 45.0 1138.0 1142.3 1.5 2.4 7.9 9.9 0.2

SE-P10 25.0 45.0 70.0 1130.0 1135.0 0.8 1.4 5.5 12.3 0.2
SE-P11 11.0 70.0 81.0 1110.0 1116.7 1.9 3.7 18.7 10.0 0.1
SE-P12 52.0 0.0 52.0 1118.0 1119.2 0.6 1.7 1.9 5.6 0.1
SE-P29 127.0 0.0 127.0 1072.0 1076.5 1.2 11.0 20.9 19.1 0.2
SE-P33 98.0 0.0 98.0 1080.0 1084.9 3.4 5.4 21.3 8.4 0.1
SE-P34 65.0 0.0 65.0 1078.0 1081.2 4.0 5.2 15.4 5.1 0.1
SE-P35 67.0 65.0 132.0 1070.0 1072.6 2.8 7.3 12.9 16.9 0.1
SE-P36 49.0 0.0 49.0 1082.0 1086.5 2.0 3.0 11.1 3.6 0.1
SE-P37 46.0 0.0 46.0 1076.0 1080.2 2.0 3.0 10.4 3.4 0.1
SE-P38 131.0 0.0 131.0 1050.0 1054.1 2.0 2.8 9.9 25.8 0.2
SE-P39 51.0 0.0 51.0 1062.0 1064.4 1.3 5.3 8.4 8.8 0.2
SE-P40 18.0 0.0 18.0 1046.0 1050.5 0.3 0.7 2.3 12.6 0.7
SE-P41 72.0 148.0 220.0 1046.0 1049.3 5.0 5.8 18.0 42.4 0.2
SE-P42 50 98.0 148.0 1070.0 1073.7 1.5 2.5 7.3 36.8 0.2

NC-P1 104.0 457.0 561.0 1020.0 1024.0 5.0 16.0 45.0 46.4 0.1
NC-P2 343.0 0.0 343.0 1038.0 1043.0 4.8 30.9 31.4 30.5 0.1
NC-P3 114.0 0.0 114.0 1038.0 1043.0 4.8 30.9 31.4 30.5 0.3
NC-P5 20.0 0.0 20.0 1020.0 1024.2 0.4 1.2 3.2 6.6 0.3
NC-P6 54.0 0.0 54.0 1012.0 1016.7 1.8 11.5 10.8 7.1 0.1
NC-P7 84.0 0.0 84.0 1012.0 1017.0 1.5 15.1 15.0 17.5 0.2
NC-P8 46.0 0.0 46.0 1002.0 1006.6 1.8 9.0 9.2 5.9 0.1
NC-P9 37.0 0.0 37.0 1002.0 1006.0 1.4 6.8 6.9 6.5 0.2

NC-P10 28.0 0.0 28.0 1002.0 1006.6 0.5 4.9 5.0 5.9 0.2
NC-P11 16.0 0.0 16.0 980.0 984.0 0.5 0.8 2.7 4.5 0.3
NC-P12 36.0 0.0 36.0 980.0 984.4 1.3 2.0 7.2 4.7 0.1
NC-P13 60.0 0.0 60.0 980.0 984.3 2.0 3.0 10.8 13.1 0.2
NC-P14 52.0 0.0 52.0 980.0 983.3 3.0 4.1 11.9 3.7 0.1
NC-P15 44.0 0.0 44.0 986.0 989.6 1.8 2.6 7.8 10.2 0.2
NC-W16 39.0 0.0 39.0 980.0 982.6 2.3 4.1 8.5 3.5 0.1

SOUTHEAST DISTRICT

NORTH CENTRAL DISTRICT
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Direct Ponded Total

(ac) (ac) (ac) (ac) (ac) (ac-ft) (cfs) (cfs/ac)

Proposed 
Flood 

Storage

APPENDIX C
POND DATA

Pond Number Modeled 
NWL

Modeled 
HWL

100-Year 
discharge 
per acre

Proposed 
100-Year 
discharge

Area @ 
HWL

Drainage Area
Area @ 

NWL

NC-P17 8.0 0.0 8.0 1066.0 1066.8 1.3 1.7 1.5 1.8 0.2
NC-P18 44.0 8.0 52.0 1020.0 1024.8 1.8 2.8 11.2 3.0 0.1
NC-P19 27.0 0.0 27.0 1036.0 1039.9 1.5 2.2 6.2 9.2 0.3
NC-P20 28.0 27.0 55.0 1036.0 1039.0 2.0 2.8 7.1 17.1 0.3
NC-P21 106.0 55.0 161.0 984.0 988.4 3.3 5.1 18.2 50.1 0.3
NC-P22 9.0 0.0 9.0 1034.0 1036.1 0.7 1.3 2.1 2.9 0.3
NC-W23 57.0 124.0 181.0 1006.0 1008.7 14.0 17.7 43.0 3.0 0.02
NC-W25 88.0 0.0 88.0 1006.0 1007.7 16.5 18.8 29.9 13.4 0.2
NC-W26 27.0 0.0 27.0 1008.0 1012.1 1.2 1.7 6.0 10.9 0.4
NC-W27 116.0 515.0 631.0 990.0 992.1 16.0 19.3 37.7 14.4 0.02
NC-W28 22.0 441.0 463.0 996.0 997.3 5.4 6.0 7.7 7.1 0.02
NC-W29 17.0 424.0 441.0 996.0 997.2 4.4 5.3 6.1 3.2 0.01
NC-W32 172.0 252.0 424.0 1010.0 1012.6 50.0 62.0 145.4 2.7 0.01
NC-P33 17.0 0.0 17.0 1012.0 1017.2 0.5 1.0 4.0 7.6 0.4
NC-P34 13.0 0.0 13.0 101.0 1013.8 0.4 1.1 3.0 6.2 0.5
NC-W35 141.0 81.0 222.0 1010.0 1012.9 8.3 26.7 56.7 27.8 0.1
NC-P36 32.0 0.0 32.0 1014.0 1018.9 1.0 1.8 7.1 11.9 0.4
NC-P37 49.0 0.0 49.0 1032.0 1036.4 2.0 3.1 11.0 18.2 0.4
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Construction Easement 
Acquisition

Cont., Eng., 
Admin., Fiscal Total Cost

From To (in) (ft) ($) (ac) ($) ($) ($) ($)

NW-W5 NW-W6 Existing 24 70 83
NW-W5 25.8 0 0 0 0
NW-W6 Roberds Lk. Proposed 24 150 83 12,456 344 3,771 16,572
NW-W6 17.1 0 0 0 0

NW-P7 NW-W10 Existing 36 560 170
NW-W10 NW-W11 Existing 24 200 83
NW-P9 NW-W11 Proposed 24 250 83 20,760 574 6,285 27,620

NW-W11 NW-P12 Existing 36 900 170
NW-P12 NW-P30 Existing 18 720 63
NW-P7 6.4 28,800 64,000 15,040 107,840
NW-P9 4.5 20,250 45,000 10,575 75,825

NW-W10 15.9 0 0 0 0
NW-W11 48.8 0 0 0 0
NW-P12 12.2 54,900 122,000 28,670 205,570

NW-P19 NW19 Proposed 12 650 45 29,321 1,492 8,945 39,758
NW-P20 NW20 Proposed 18 400 63 25,015 918 7,596 33,529
NW-P21 NW21 Proposed 12 280 45 12,630 643 3,853 17,127
NW-P22 NW22 Proposed 18 210 63 13,133 482 3,988 17,603
NW-P23 NW23 Proposed 12 200 45 9,022 459 2,752 12,233
NW-P25 NW24 Proposed 12 100 45 4,511 230 1,376 6,117
NW-P26 NW24 Proposed 24 350 83 29,064 803 8,800 38,668
NW24 NW25 Proposed 36 650 170 110,619 1,492 33,335 145,446

NW-P24 NW26 Proposed 12 600 45 27,065 1,377 8,257 36,700
NW-P27 NW27 Proposed 12 490 45 22,103 1,125 6,743 29,972
NW-P29 NW29 Proposed 12 210 45 9,473 482 2,890 12,845
NW-P28 NW28 Proposed 12 100 45 4,511 230 1,376 6,117
NW-P30 NW30 Existing 24 0
NW-P32 NW31 Proposed 12 350 45 15,788 803 4,817 21,408
NW-P31 NW32 Proposed 12 350 45 15,788 803 4,817 21,408
NW-P19 2.0 26,000 20,000 9,800 55,800
NW-P20 4.2 54,600 42,000 20,580 117,180

NORTHWEST DISTRICT

APPENDIX D
 STORM WATER SYSTEM COSTS

Existing or 
Proposed

Pond Area 
at HWL

City Trunk Costs
Point Size Length Unit Cost
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APPENDIX D
 STORM WATER SYSTEM COSTS

Existing or 
Proposed

Pond Area 
at HWL

City Trunk Costs
Point Size Length Unit Cost

NW-P21 1.5 19,500 15,000 7,350 41,850
NW-P22 2.4 21,600 24,000 8,880 54,480
NW-P23 1.4 6,300 14,000 3,290 23,590
NW-P24 2.6 11,700 26,000 6,110 43,810
NW-P25 1.4 6,300 14,000 3,290 23,590
NW-P26 4.3 19,350 43,000 10,105 72,455
NW-P27 2.2 9,900 22,000 5,170 37,070
NW-P28 10.5 47,250 105,000 24,675 176,925
NW-P29 2.5 11,250 25,000 5,875 42,125
NW-P30 3.3 14,850 33,000 7,755 55,605
NW-P31 3.9 35,100 39,000 14,430 88,530
NW-P32 2.0 18,000 20,000 7,400 45,400
NW19 NW20 1120 67,200 6,492 20,809 94,501
NW20 NW21 700 42,000 4,058 13,006 59,063
NW21 NW22 1540 92,400 8,927 28,613 129,939
NW22 NW23 1480 88,800 8,579 27,498 124,877
NW23 NW25 200 12,000 1,159 3,716 16,875
NW25 NW26 1000 60,000 5,797 18,580 84,376
NW26 NW27 500 30,000 2,898 9,290 42,188
NW27 NW29 1750 105,000 10,144 32,514 147,658
NW29 NW28 325 19,500 1,884 6,038 27,422
NW28 NW30 500 30,000 2,898 9,290 42,188
NW30 NW31 1250 75,000 7,246 23,225 105,470
NW31 NW32 500 30,000 2,898 9,290 42,188
NW32 Cannon R. 750 45,000 4,347 13,935 63,282

Northwest District Subtotal $1,463,810 $752,586 $514,402 $2,730,798

SW-P9 SW1 Proposed 2 - 48" 100 216 43,200 230 12,983 56,413
SW-P3 SW3 Proposed 3 - 24" 60 83 14,940 138 4,496 19,574
SW-P5 SW3 Proposed 24 420 83 34,877 964 10,560 46,401
SW1 SW3 100 10,000 580 3,058 13,638
SW3 SW6 650 65,000 3,768 19,877 88,645
SW6 Cannon R. 5750 575,000 33,330 175,833 784,164

SW-P3 52.0 676,000 520,000 254,800 1,450,800
SW-P5 3.3 29,700 33,000 12,210 74,910
SW-P9 15.4 138,600 154,000 56,980 349,580

Southwest District Subtotal $1,587,317 $746,009 $550,796 $2,884,123

SOUTHWEST DISTRICT

City of Faribault
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APPENDIX D
 STORM WATER SYSTEM COSTS

Existing or 
Proposed

Pond Area 
at HWL

City Trunk Costs
Point Size Length Unit Cost

NE-W3 NE-W7 Existing 18 0 0 0 0
NE-W3 11.2 0 0 0 0

NE-P4 NE-P5 Proposed 30 980 149 145,681 2,250 43,929 191,860
NE-P5 NE-P6 Proposed 36 420 170 71,477 964 21,540 93,981
NE-P6 NE-W7 Proposed 36 350 170 59,564 803 17,950 78,317
NE-W7 Cannon R. Proposed 42 75 193 14,455 172 4,354 18,981
NE-P8 Cannon R. Proposed 24 50 83 4,152 115 1,257 5,524

NE-PW9 Cannon R. Proposed 12 50 45 2,255 115 688 3,058
NE-P10 Cannon R. Proposed 12 50 45 2,255 115 688 3,058
NE-P11 Cannon R. Proposed 18 50 63 3,127 115 950 4,191
NE-P4 5.2 46,800 52,000 19,240 118,040
NE-P5 4.3 38,700 43,000 15,910 97,610
NE-P6 3.7 33,300 37,000 13,690 83,990
NE-W7 8.6 38,700 86,000 20,210 144,910
NE-P8 1.7 22,100 17,000 8,330 47,430
NE-W9 5.0 22,500 50,000 11,750 84,250
NW-P10 0.3 3,900 3,000 1,470 8,370
NE-P11 0.6 7,800 6,000 2,940 16,740

NE-P12 NE12 Proposed 12 20 45 902 46 275 1,223
NE-P13 NE14 Proposed 12 100 45 4,511 230 1,376 6,117
NE-P14 NE14 Proposed 12 100 45 4,511 230 1,376 6,117
NE-P15 NE-P16 Proposed 24 1600 83 132,866 3,673 40,227 176,766
NE-P16 NE17 Proposed 24 50 83 4,152 115 1,257 5,524
NE-P17 NE18 Proposed 12 500 45 22,554 1,148 6,881 30,583
NE-P18 NE19 Proposed 12 140 45 6,315 321 1,927 8,563
NE-P19 NE16 Proposed 12 140 45 6,315 321 1,927 8,563
NE-P12 9.4 42,300 94,000 22,090 158,390
NE-P13 2.3 20,700 23,000 8,510 52,210
NE-P14 5.3 23,850 53,000 12,455 89,305
NE-P15 4.3 38,700 43,000 15,910 97,610
NE-P16 6.1 79,300 61,000 29,890 170,190
NE-P17 0.8 10,400 8,000 3,920 22,320
NE-P18 1.2 10,800 12,000 4,440 27,240
NE-P19 1.0 13,000 10,000 4,900 27,900
NE12 NE14 750 75,000 4,347 22,935 102,282

NORTHEAST DISTRICT

City of Faribault
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APPENDIX D
 STORM WATER SYSTEM COSTS

Existing or 
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Pond Area 
at HWL

City Trunk Costs
Point Size Length Unit Cost

NE14 NE17 1250 125,000 7,246 38,225 170,470
NE17 NE16 1000 100,000 5,797 30,580 136,376
NE16 NE18 400 40,000 2,319 12,232 54,551
NE18 NE19 1200 120,000 6,956 36,696 163,652
NE19 NE20 875 87,500 5,072 26,757 119,329

NE-P20 NE20 Proposed 12 420 45 18,946 964 5,780 25,690
NE-P21 NE21 Proposed 12 280 45 12,630 643 3,853 17,127
NE-P22 NE-P23 Proposed 12 1260 45 56,837 2,893 17,340 77,070
NE-P23 NE-P24 Proposed 18 1260 63 78,797 2,893 23,928 105,618
NE-P24 NE24 Proposed 18 420 63 26,266 964 7,976 35,206
NE-P25 NE25 Proposed 12 140 45 6,315 321 1,927 8,563
NE-P26 NE25 Proposed 12 140 45 6,315 321 1,927 8,563
NE25 Cannon R. Proposed 72 100 275 27,475 230 8,266 35,970

NE-P29 Cannon R. Proposed 18 50 63 3,127 115 950 4,191
NE-P30 Cannon R. Proposed 12 50 45 2,255 115 688 3,058
NE-P31 Cannon R. Proposed 12 50 45 2,255 115 688 3,058
NE-P32 Cannon R. Proposed 24 50 83 4,152 115 1,257 5,524
NE-P33 Cannon R. Proposed 12 50 45 2,255 115 688 3,058
NE-P34 Cannon R. Proposed 12 50 45 2,255 115 688 3,058
NE-P20 0.5 6,500 5,000 2,450 13,950
NE-P21 1.3 16,900 13,000 6,370 36,270
NE-P22 4.8 21,600 48,000 11,280 80,880
NE-P23 2.7 24,300 27,000 9,990 61,290
NE-P24 2.8 25,200 28,000 10,360 63,560
NE-P25 2.9 13,050 29,000 6,815 48,865
NE-P26 0.6 5,400 6,000 2,220 13,620
NE-P27 1.8 23,400 18,000 8,820 50,220
NE-P28 0.8 10,400 8,000 3,920 22,320
NE-P29 0.7 9,100 7,000 3,430 19,530
NE-P30 0.2 2,600 2,000 980 5,580
NE-P31 0.4 5,200 4,000 1,960 11,160
NE-P32 1.0 13,000 10,000 4,900 27,900
NE-P33 0.2 2,600 2,000 980 5,580
NE-P34 0.3 3,900 3,000 1,470 8,370

City of Faribault
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APPENDIX D
 STORM WATER SYSTEM COSTS
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Pond Area 
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City Trunk Costs
Point Size Length Unit Cost

NE20 NE21 500 50,000 2,898 15,290 68,188
NE21 NE24 1000 100,000 5,797 30,580 136,376
NE24 NE25 500 50,000 2,898 15,290 68,188

NE-P35 NE-P36 Proposed 24 1120 83 93,006 2,571 28,159 123,736
NE-P36 Cannon R. Proposed 36 240 170 40,844 551 12,308 53,703
NE-P37 Cannon R. Proposed 18 50 63 3,127 115 950 4,191
NE-P38 Cannon R. Proposed 18 50 63 3,127 115 950 4,191
NE-P39 Cannon R. Proposed 12 50 45 2,255 115 688 3,058
NE-P40 Cannon R. Proposed 18 50 63 3,127 115 950 4,191
NE-P43 Cannon R. Proposed 18 50 63 3,127 115 950 4,191
NE-P44 Cannon R. Proposed 18 50 63 3,127 115 950 4,191
NE-P41 Cannon R. Proposed 18 50 63 3,127 115 950 4,191
NE-P45 Cannon R. Proposed 18 50 63 3,127 115 950 4,191
NE-P42 Cannon R. Proposed 12 50 45 2,255 115 688 3,058
NE-P35 7.0 31,500 70,000 16,450 117,950
NE-P36 2.9 26,100 29,000 10,730 65,830
NE-P37 0.7 9,100 7,000 3,430 19,530
NE-P38 0.3 3,900 3,000 1,470 8,370
NE-P39 0.4 5,200 4,000 1,960 11,160
NE-P40 0.5 6,500 5,000 2,450 13,950
NE-P41 0.6 7,800 6,000 2,940 16,740
NE-P42 0.4 5,200 4,000 1,960 11,160
NE-P43 0.9 4,050 9,000 2,115 15,165
NE-P44 0.7 9,100 7,000 3,430 19,530
NE-P45 1.1 14,300 11,000 5,390 30,690

NE-P46 Cannon R. Proposed 36 50 170 8,509 115 2,564 11,188
NE-P47 Cannon R. Proposed 18 50 63 3,127 115 950 4,191
NE-P48 Cannon R. Existing 12 0 0 0 0
NE-P49 Cannon R. Proposed 15 50 54 2,717 115 827 3,658
NE-P50 NE-P46 Existing 36 0 0 0 0
NE-P46 1.3 5,850 13,000 3,055 21,905
NE-P47 2.2 9,900 22,000 5,170 37,070
NE-P48 0.4 0 4,000 400 4,400
NE-P49 1.1 4,950 11,000 2,585 18,535
NE-P50 2.0 0 0 0 0

Northeast District Subtotal $2,436,528 $1,081,479 $839,106 $4,357,113

City of Faribault
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APPENDIX D
 STORM WATER SYSTEM COSTS
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Pond Area 
at HWL

City Trunk Costs
Point Size Length Unit Cost

SE-P8 Falls Creek Proposed 18 850 63 53,157 1,951 16,142 71,250
SE-P9 SE-P10 Proposed 15 350 54 19,017 803 5,786 25,607
SE-P10 SE-P11 Proposed 15 400 54 21,734 918 6,612 29,265
SE-P11 Falls Creek Proposed 15 400 54 21,734 918 6,612 29,265
SE-P12 Falls Creek Proposed 18 750 63 46,903 1,722 14,243 62,868
SE-P8 2.2 28,600 22,000 10,780 61,380
SE-P9 2.4 21,600 24,000 8,880 54,480
SE-P10 1.4 12,600 14,000 5,180 31,780
SE-P11 3.7 33,300 37,000 13,690 83,990
SE-P12 1.7 15,300 17,000 6,290 38,590

SE-P29 SE-P30 Proposed 24 700 83 58,129 1,607 17,599 77,335
SE-P29 11.0 49,500 110,000 25,850 185,350

SE-P33 SE-P42 Proposed 18 800 63 50,030 1,837 15,193 67,059
SE-P42 SE-P41 Proposed 30 1100 149 163,519 2,525 49,308 215,353
SE-P34 SE-P35 Proposed 18 980 63 61,286 2,250 18,611 82,147
SE-P36 SE-P35 Proposed 12 560 45 25,261 1,286 7,707 34,253
SE-P35 SE35 Proposed 24 280 83 23,252 643 7,040 30,934
SE-P37 SE35 Proposed 12 700 45 31,576 1,607 9,634 42,817
SE-P39 SE39 Proposed 12 420 45 18,946 964 5,780 25,690
SE-P38 SE38 Proposed 24 50 83 4,152 115 1,257 5,524
SE-P40 SE40 Proposed 18 50 63 3,127 115 950 4,191
SE-P41 SE41 Proposed 36 280 170 47,651 643 14,360 62,654
SE-P33 5.4 24,300 54,000 12,690 90,990
SE-P34 5.2 67,600 52,000 25,480 145,080
SE-P35 7.3 32,850 73,000 17,155 123,005
SE-P36 3.0 27,000 30,000 11,100 68,100
SE-P37 3.0 27,000 30,000 11,100 68,100
SE-P38 2.8 25,200 28,000 10,360 63,560
SE-P39 5.3 47,700 53,000 19,610 120,310
SE-P40 0.7 6,300 7,000 2,590 15,890
SE-P41 5.8 52,200 58,000 21,460 131,660
SE-P42 2.5 22,500 25,000 9,250 56,750
SE35 SE39 1750 105,000 9,742 32,474 147,217

SOUTHEAST DISTRICT

City of Faribault
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APPENDIX D
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SE39 SE38 125 7,500 696 2,320 10,515
SE38 SE40 2250 135,000 12,526 41,753 189,278
SE40 SE41 1000 60,000 5,567 18,557 84,124

Southeast District Subtotal $1,450,524 $682,435 $503,401 $2,636,360

NC-P2 NC-P1 Proposed 24 300 83 24,912 689 7,543 33,144
NC-P3 NC-P1 Proposed 24 1900 83 157,778 4,362 47,770 209,910
NC-P1 NC1 Existing 36 112 170
NC-P1 16.0 72,000 160,000 37,600 269,600
NC-P5 NC5 Proposed 12 80 45 3,609 184 1,101 4,893
NC-P5 1.2 10,800 12,000 4,440 27,240
NC-P6 NC6 Proposed 12 70 45 3,158 161 963 4,282
NC-P6 11.5 103,500 115,000 42,550 261,050
NC-P7 NC7 Proposed 18 70 63 4,378 161 1,329 5,868
NC-P7 15.1 135,900 151,000 55,870 342,770
NC-P9 NC9 Proposed 12 50 45 2,255 115 688 3,058
NC-P9 6.8 61,200 68,000 25,160 154,360
NC-P8 NC10 Proposed 12 140 45 6,315 321 1,927 8,563
NC-P8 9.0 81,000 90,000 33,300 204,300

NC-P10 NC10 Proposed 12 140 45 6,315 321 1,927 8,563
NC-P10 4.9 44,100 49,000 18,130 111,230

NC1 NC5 280 28,000 1,430 8,543 37,973
NC5 NC6 700 70,000 3,576 21,358 94,933
NC6 NC7 840 84,000 4,291 25,629 113,920
NC7 NC9 840 84,000 4,291 25,629 113,920
NC9 NC10 1400 140,000 7,151 42,715 189,866

NC-P2 30.9 401,700 309,000 151,410 862,110
NC-P3 30.9 139,050 309,000 72,615 520,665

NORTH CENTRAL DISTRICT
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NC-W26 NC-W25 Proposed 18 300 63 18,761 689 5,697 25,147
NC-W25 NC-W23 Proposed 36 180 170 30,633 413 9,231 40,277
NC-P22 NC-W23 Proposed 12 700 45 31,576 1,607 9,634 42,817
NC-W23 NC-W28 Proposed 12 1020 45 46,011 2,342 14,037 62,390
NC-P37 NC-W35 Proposed 24 1050 83 87,193 2,410 26,399 116,003
NC-P36 NC-W35 Proposed 24 380 83 31,556 872 9,554 41,982
NC-P34 NC-W32 Proposed 18 400 63 25,015 918 7,596 33,529
NC-P33 NC-W32 Proposed 18 420 63 26,266 964 7,976 35,206
NC-W35 NC-W32 Proposed 30 400 149 59,462 918 17,930 78,310
NC-W32 NC-W29 Existing 12 2800 45 0 0 0 0
NC-W29 NC-W28 Proposed 12 200 45 9,022 459 2,752 12,233
NC-W28 NC-W27 Proposed 24 350 83 29,064 803 8,800 38,668
NC-P17 NC-P18 Proposed 12 850 45 38,342 1,951 11,698 51,992
NC-P18 NC-W27 Proposed 12 250 45 11,277 574 3,441 15,292
NC-W27 NC27 Proposed 24 400 83 33,216 918 10,057 44,192
NC-P12 NC12 Proposed 12 150 45 6,766 344 2,064 9,175
NC-P13 NC13 Proposed 18 150 63 9,381 344 2,849 12,574
NC-P11 NC11 Proposed 12 100 45 4,511 230 1,376 6,117
NC-P14 NC14 Proposed 12 200 45 9,022 459 2,752 12,233
NC-P11 0.8 7,200 8,000 2,960 18,160
NC-P12 2.0 18,000 20,000 7,400 45,400
NC-P13 3.0 27,000 30,000 11,100 68,100
NC-P14 4.1 18,450 41,000 9,635 69,085
NC-P15 2.6 23,400 26,000 9,620 59,020
NC-W16 4.1 18,450 41,000 9,635 69,085
NC-P17 1.7 7,650 17,000 3,995 28,645
NC-P18 2.8 12,600 28,000 6,580 47,180
NC-P22 1.3 5,850 13,000 3,055 21,905
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NC-W23 17.7 0 0 0 0
NC-W25 18.8 0 0 0 0
NC-W26 1.7 0 0 0 0
NC-W27 19.3 0 0 0 0
NC-W28 6.0 0 0 0 0
NC-W29 5.3 0 0 0 0
NC-W32 62.0 0 0 0 0
NC-P33 1.0 13,000 10,000 4,900 27,900
NC-P34 1.1 14,300 11,000 5,390 30,690
NC-W35 26.7 0 0 0 0
NC-P36 1.8 23,400 18,000 8,820 50,220
NC-P37 3.1 40,300 31,000 15,190 86,490
NC10 NC13 3920 235,200 20,023 72,562 327,785
NC27 NC12 750 45,000 3,831 13,883 62,714
NC12 NC13 750 45,000 3,831 13,883 62,714
NC13 NC11 250 15,000 1,277 4,628 20,905
NC11 NC14 750 45,000 3,831 13,883 62,714
NC14 North wetland 1250 75,000 6,385 23,138 104,523

NC-W16 North wetland Proposed 12 100 45 4,511 230 1,376 6,117
NC-W15 North wetland Proposed 18 150 63 9,381 344 2,849 12,574

NC-P19 NC-P20 Proposed 18 140 63 8,755 321 2,659 11,735
NC-P20 NC-P21 Proposed 24 1120 83 93,006 2,571 28,159 123,736
NC-P21 Cannon R. Proposed 36 1100 170 187,202 2,525 56,413 246,140
NC-P19 2.2 9,900 22,000 5,170 37,070
NC-P20 2.8 12,600 28,000 6,580 47,180
NC-P21 5.1 66,300 51,000 24,990 142,290

Central District Subtotal $3,069,808 $1,742,388 $1,095,181 $6,150,431

STORMWATER SYSTEM TOTAL $18,758,824
Southwest District Subtotal $2,884,123

STORM SYSTEM TOTAL LESS SOUTHWEST DISTRICT = SYSTEM COSTS FOR AREA CHARGES $15,874,702

Note: 1) Cost estimates for this report are based on 2003 construction costs related to ENR cost index 6578 (November, 2003).
2) Land costs for easements assumed at $20,000/acre.
3) Engineering, Contingencies, Administration, and Fiscal at 30% applied to construction and 10% applied to land costs.
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