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Cityor, l
Faribault

Faribault, Minnesota '.&-

ENVIRONMENTAL COMMISSION AGENDA
PUBLIC MEETING ROOM MONDAY, APRIL 25, 2022 6:00 PM

1. Call to Order/Appove Agenda
2. Approval of the Minutes of March 28, 2022 Environmental Commission Meeting
3. Items for Discussion

A. City Council Appointment of Lee Nordmeyer to the Environmental Commission -
Commissioner Nordmeyer's Oath of Office

B. Surface Water Management Plan Update and City Ordinance Updates Related to the
City's Municipal Seperate Storm Sewer System (MS4) Permit

C. Prairie Ridge Park Rain Garden

D. Environmental Commission Budget Recommendations from the Commission's Budget
Committee

E. Approve Funding Request from GROWS Pollinator Committee
F. Announcements and Updates

4. Adjournment
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;
Falibault

ENVIRONMENTAL COMMISSION MEETING MINUTES

MONDAY, MARCH 28, 2022

1. Call to Order / Roll Call
Chair Huston called the meeting to order at 6:03.

Roll Call: Commissioner Brown, Commissioner Nesvold, Commissioner Anderegg,
Commissioner Wasilowski and Chair Huston

Absent: Commissioner Steinkamp
Staff: David Wanberg, Sarah Shapiro and Kari Casper.
2. Approve February 28, 2022 Minutes.

A motion was made by Commissioner Nesvold and seconded by Commissioner
Anderegg to approve the February 28, 2022 meeting minutes as presented. The motion
unanimously passed.

3. Items of Discussion
A. GreenStep Cities Update
B. Electric Vehicles, Charging Stations, and Ride and Drive Event
C. Update on Home Energy Squad Visits
D. Upcoming Pollinator Events

Sarah Shapiro spoke about the GreenStep Cities update. Faribault became a Step 1
GreenStep City in 2016 and has progressed to Step 2. Becoming recognized as higher
than Step 2 requires having a Complete Streets policy and a Sustainable Purchasing
policy, among numerous other actions.

Shapiro went over the possibility of working with a third party on putting in EV charging
stations throughout the city and have an overview of the potentials for working with
Carbon Solutions, ZEF, Xcel's Public Charging Pilot Program. Commission Brown asked
if we had an inventory on what the demand might be for the city. Wanberg responded by
stating that the State has been keeping track of this.

Shapiro offered up information on having another Ride-N-Drive event. The board was
receptive to this
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Shapiro also recognized that the city’s fleet currently only has one Nisson Leaf and one
Mitsubishi Outlander. She sent a survey out to the department heads and came up with
the need for larger capacity vehicles.

Nesvold stated that she preferred the Carbon Solutions offer to look into further.
Commissioner Anderegg then asked if the board needed to get council approval before
going forward into Step 3. Wanberg said yes. Anderegg also recommended Carbon
Solutions. Commissioner Brown asked if the proceeds from the charging stations could
be put towards the “Complete Streets” project; Wanberg said it could. Brown asked about
having community members make “pledges” to projects. Nesvold asked about getting a
sign and how to pay for it. Wanberg stated that there is a $2,000 budget that would need
to be used by the end of the year or it will be lost. It was directed to find out the price of
the sign that would be used.

Shapiro stated that she distributed 18 of the 150 LED bulb boxes the City received from
Xcel at the Senior Center. They opened up the boxes to offer the different bulbs and the
people seemed to take all

In addition to the senior center event. She went on to state the they would like to promote
the Home Energy Squad visits at City events such as Heritage Days (June 17-18) and
need volunteers to assist with that. To further promote Home Energy Squad, the City
could potentially fund discounted visits in the future. The City Council provided the
Commission with a $2,000 budget this year. The Commission may choose to use $500
to $1,000 of the budget to provide discounts for Home Energy Squad (HES) visits for
those who do not qualify for a free Home Energy Squad visit.

Brown discussed incentivizing by pledging. They came up with offering a discount on
Home Energy Squad Visits on a raffle basis perhaps at Heritage Days. Wanberg asked
if the commission would be willing to man the table at Heritage Days, there were several
that stated they would be able to do that on Saturday the 19" of June. Nesvold asked
about getting a price for a sign or banner. They talked about getting $50 off the price for
the HES visits

Nesvold made a motion seconded by Brown to form a workgroup to discuss how to
promote and spend the budgeted $2,000. The workgroup would consist of Anderegg,
Brown and Steinkamp.

At least two Environmental Commission members are actively involved in pollinator
events. There may be opportunities for the Environmental Commission to partner or at
least coordinate with others on pollinator plantings and events. Nesvold stated that May
is pollinator month and is hoping the Mayor will proclaim it. Nesvold said that they intend
to participate in the pet parade. They will be having their annual plant sale and would
also promote at Concerts in the Park over the summer months. Anderegg stated that she
would like to be a part of deciding on what plots of land the city is intending on using for
garden.
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Wasilowski said that we should move on this and a motion made a motion seconded by
Brown. Vote was unanimous.

E. Amendment to the Environmental Commission Ordinance to Allow up to
Three Commissioners from Contiguous Townships

The City Ordinance that established the Faribault Environmental Commission allows up
to two Commissioners from a contiguous township to serve on the Commission.
Commissioner Brown recused herself from this action item.

Nesvold made a motion to recommend that the City Council amend the ordinance
establishing the Environmental Commission to allow up to three Commissioners from
contiguous townships, seconded by Anderegg. Motion carried on a 4/0 vote with Brown
abstaining.

4, Routine Business
A. Announcements and Updates

Wasilowski mentioned that we need to work on the place cards and put them in the
budget for the gardens.

5. Adjournment.

Chair Huston asked for a motion to adjourn and Commissioner Nesvold brought the,
seconded by Commissioner Anderegg at 7:01 p.m.

Respectfully submitted,

Dated: March 28, 2022 by:
Kari Casper, Recording Secretary
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Faribault, Minnesota ':!o
Environmental Commission Memorandum

TO: Environmental Commission

THROUGH: Deanna Kuennen, Community & Economic
Development Director

FROM: David Wanberg, City Planner

MEETING DATE: April 25, 2022

SUBJECT: City Council Appointment of Lee Nordmeyer to the
Environmental Commission - Commissioner

Nordmeyer's Oath of Office

Background:

On April 12, 2022, the City Council appointed Lee Nordmeyer to fill a
vacancy on the Environmental Commission resulting from the resignation
of former Commissioner Claudia Garcia. On behalf of the City Council and
the Environmental Commission, the City is grateful for Commissioner
Nordmeyer's commitment and service to the Environment and
Faribault. Kari Casper will administer Commissioner Nordmeyer's Oath of
Office.

Recommendation:
N/A

Attachments:
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Faribault, Minnesota ':!o
Environmental Commission Memorandum

TO: Environmental Commission

THROUGH:

FROM: Mark DuChene, City Engineer

MEETING DATE: April 25, 2022

SUBJECT: Surface Water Management Plan Update and City

Ordinance Updates Related to the City's Municipal
Seperate Storm Sewer System (MS4) Permit

Background:

The City's Municipal Seperate Storm Sewer System (MS4) permit, which is
a required permit administered by the MN Pollution Control Agency (MPCA)
and mandated by the Federal EPA, expired in 2018 and was reissued in
2020. The City received approval of the City's renewal application in
October 2021 and has 12 months from that date to update City
ordinances/policies/etc to be in permit compliance. Attached are the
proposed ordinance changes required to be adopted by the City Council to
become permit compliant.

As part of the MS4 permit renewal, the City also hired a consultant to
update the City's Surface Water Management Plan (SWMP). The previous
SWMP was completed in 2004. The updated SWMP includes many changes
from the 2004 plan including a City wide storm sewer model, updates to
design standards and reflects the City's staged growth plan as adopted by
the City's Journey to 2040 Comprehensive Plan.

City Staff will lead a discussion about the proposed changes with the
Environmental Commission to seek input on the draft ordinances and
SWMP. Final drafts of the ordinances and SWMP are then scheduled to go
to the City Council in May/June of 2022 for formal adoption.

Recommendation:
Provide feedback on draft ordinances and SWMP

Attachments:
1 Faribault Surface Water Management Plan-DRAFT
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2 Faribault Surface Water Management Plan Appendix C-DRAFT

3 Developer's Guide_Faribault_Working DRAFT

4 ARTICLE_VII. STORMWATER_POLLUTION_PREVENTION_AND_WETL
. AND_PROTECTION

5 ARTICLE_VIII_Illicit_Discharge

6 ARTICLE_®6. SHORELAND_MANAGEMENT_DISTRICT_ML

7 Sec._6_160. Protection_of natural_features_ML

8 Sec._13_560.__ Lot _dimension_and_building_bulk_regulations
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APRIL 2022
WSB Project No. 017566-000
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

| hereby certify that this plan, specification or report was prepared by me
or under my direct supervision and that | am a duly Registered
Professional Engineer under the laws of the State of Minnesota.

Jake Newhall, PE Reg. No. 49170

CERTIFICATION
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

BMPs — Best Management Practices

BWSR — Board of Water and Soil Resources

cfs — Cubic feet per second

City — City of Faribault

CIP — Capital Improvement Projects

DNR — Department of Natural Resources

DWSMA — Drinking Water Supply Management Area
EOF — Emergency Overflow

EPA - Environmental Protection Agency

FIS — Flood Insurance Study

HSG — Hydrologic Soil Group

HWL — High Water Level

LGU - Local Governing Unit

MCBS — Minnesota County Biological Survey

MDH — Minnesota Department of Health

MLCCS — Minnesota Land Cover Classification System
MPCA - Minnesota Pollution Control Agency

MS4 — Municipal Separate Storm Sewer System
NPDES - National Pollutant Discharge Elimination System
NOAA — National Oceanic and Atmospheric Administration
NRCS — Natural Resources Conservation Service

NRI — Natural Resources Inventory and Management Plan
NWI — National Wetland Inventory

OHW - Ordinary High Water Level

PPB — Parts Per Billion

RLEs — Residential Lot Equivalents

SSURGO - Soil Survey Geographic

SWCD - Soil and Water Conservation District

SWMP — Surface Water Management Plan

SWPPP — Storm Water Pollution Prevention Plan
TMDL — Total Maximum Daily Load

TP — Total Phosphorus

GLOSSARY
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

TSS — Total Suspended Solids

USACE - U.S. Army Corps of Engineers
WCA — Wetland Conservation Act

WLA — Waste Load Allocation

WHPP — Wellhead Protection Plan

GLOSSARY
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

1. EXECUTIVE SUMMARY

1.1.

1.2.

Local Surface Water Management Plan Purposes

This report provides the City of Faribault (City) with a Comprehensive Surface Water
Management Plan (SWMP) that will serve as a guide to managing the surface water system
throughout the City. 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.

Two of the City’s guiding principles, as articulated in Journey to 2040: Comprehensive Plan, are
to:
Ensure that the planning we do, or fail to do, does not place undue burdens on future
generations.

Plan for community resilience and sustainability.

This plan contributes to those goals, as it addresses existing infrastructure issues of an aging
drainage system and gives the framework for resilient, well-planned infrastructure resulting from
new development.

Executive Summary
The Faribault Surface Water Management Plan is organized as follows:

e Section 1.0 Executive Summary provides background information and summarizes the
plan’s contents.

e Section 2.0 Land and Water Resource Inventory describes the physical setting, the
history, natural resources, and land uses within the City.

e Section 3.0 Agency Cooperation outlines other governmental controls and programs
that affect stormwater management.

e Section 4.0 Assessment of Problems and Issues presents the City's water
management related problems and issues.

o Section 5.0 Goals and Policies outlines the City's goals and policies pertaining to water
management.

e Section 6.0 Implementation Program presents the implementation program for the City,
which includes defining responsibilities, prioritizing, and listing the program elements.

e Section 7.0 Administration outlines the continued administration of this plan with
respect to plan updates and amendments.

1.2.1. Summary of Water Resource Related Issues

Two of the main stormwater management issues in the City of Faribault are localized flooding due
to undersized infrastructure and impaired waters and the Total Maximum Daily Loads (TMDLSs)
associated with them. Preliminary designs and cost estimates have been completed for the
known flooding areas to reduce risk to the City, its residents, and businesses. After undertaking
pollutant monitoring and studies, the City will implement Best Management Practices (BMPs) as
recommended and feasible to address the TMDLSs.
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

1.3.

SWMP Regulations

The City of Faribault is not required to have a local water management plan under State statues.
However, the statutes and regulations regarding the plan form the basis of its content. Minnesota
statute 103B.235 defines content for local water management plans. According to the statute’s
text:

Each local plan, in the degree of detail required in the watershed plan, shall:

(1) describe existing and proposed physical environment and land use;

(2) define drainage areas and the volumes, rates, and paths of stormwater runoff;

(3) identify areas and elevations for stormwater storage adequate to meet performance
standards established in the watershed plan;

(4) define water quality and water quality protection methods adequate to meet performance
standards established in the watershed plan;

(5) identify regulated areas; and

(6) set forth an implementation program, including a description of official controls and, as
appropriate, a capital improvement program.

Minnesota rules 8410, written for the Board of Water and Soil Resources (BWSR), provide more
detail on local plan content. Although the BWSR guidance applies specifically to watershed
management organizations, this guidance has historically been used to frame expectations for
municipal plans. According to rules 8410 local plans must provide or address:

Executive summary

Land and water resource inventory
Impact on other units of government
Establishment of goals and policies
Assessment of problems
Implementation program
Implementation priorities

Plan contents; amendments

Annual reporting requirements

Additionally, Faribault must satisfy the requirements of the Minnesota Pollution Control
Agency’s (MPCA) Municipal Separate Storm Sewer System (MS4) program and is using this
plan to help do so. This program is designed to reduce the sediment and pollution that enters
groundwater and surface waters to the maximum extent practicable. The MS4 program is
regulated through the use of National Pollutant Discharge Elimination System (NPDES)
permits. These NPDES permits require the development of Storm Water Pollution Prevention
Plans (SWPPPs).
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

2.

2.1.

2.2.

LAND AND WATER RESOURCE INVENTORY

Location and History

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, Appendix A. Faribault is a growing community of
approximately 23,000 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 describe these controls and make the connection
between them and the overall City goals of preserving and enhancing natural resources and
protecting residents from flooding.

The river corridors define the City of Faribault as 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 are several lakes
including Roberds, Wells, and Cannon. Falls Creek, which meets the Straight River near the
River Bend Nature Center, is a Department of Natural Resources (DNR) protected watercourse.

Physical Setting
2.2.1. 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, 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
from 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 City’s subwatersheds and drainage patterns, including the extents of the area included in the
City-wide XP-SWMM model, are shown in Figure 2, Appendix A.

The SWMP organizes the study area into 9 distinct subwatersheds extended to the XP-SWMM
model and City boundary. The watersheds were broken up by receiving Public Water Basins or
Watercourse sections; the public watercourse identification numbers are shown in parenthesis

after the subwatershed name.

2211, Cannon River via Unnamed Creek (M-048-024)

The northern portion of the City drains to the Cannon River via an Unnamed Creek. Most of
the watershed is agricultural land with large, open water wetlands. Along 1-35, industrial,
commercial, and residential land use is predominant.

2.21.2. Cannon River (M-048)

The Cannon River watershed includes drainage to the Cannon River downstream of the
confluence with the Straight River. Land use includes industrial, commercial, residential,
agricultural, and woods. The western half of the watershed is more developed than the
eastern half.
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

2.21.3. Cannon River Reservoir (M-048)

Runoff to the Cannon River Reservoir, downstream of Wells Lake and upstream of the
Woolen Mill Dam, is categorized within the Cannon River Reservoir watershed. This
subwatershed is characterized by large open water wetlands adjacent to the river, open land,
and industrial, commercial, and residential land uses. The north side of the reservoir has
banks with steep slopes.

2.21.4. Cannon River via Crocker’s Creek (M-048-027)

Crocker’'s Creek conveys watershed runoff to the Cannon River Reservoir. Most of the
watershed consists of agricultural land. Northeast of 1-35, residential land use predominates.

2.2.1.5. Just Below Dam (M-048)

Runoff entering the Cannon River just below the Woolen Mill Dam and upstream of the
confluence with the Straight River is classified as a watershed. Land use primarily consists of
open space, residential, commercial, and industrial.

2.2.1.6. Roberds Lake (M-048-028)

The Faribault Municipal Airport makes up most of the Roberds Lake watershed within City
limits. Roberds Lake flows to the Cannon River via an Unnamed Creek with a public
watercourse identification of M-048-028.

2.21.7. Straight River (M-048-026)

The southeast portion of the City drains to the Straight River which flows into the Cannon
River. The upstream section of the watershed consists of agricultural land. Residential and
commercial land uses dominate the remainder of the watershed. The Straight River
watershed is characterized by steep slopes and deep ravines heading to the river.

2.2.1.8. Wells Lake (M-048)

West Faribault flows to Wells Lake which is on the Cannon River. Large open water
wetlands, ravines, agricultural land, residential areas, and I-35 make up most of the
watershed.

2.21.9. Falls Creek (M-048-026-001)

A portion of the City on the eastern boundary drains to Falls Creek and subsequently to the
Straight River. Land use is predominantly agricultural. The area is not included in the XP-
SWMM model.

2.2.2. Soils

The Natural Resources Conservation Service (NRCS) published the most recent Soil Survey of
Rice County Minnesota in 2000. The Soil Survey provides mapping and physical properties for
soil types found in Faribault. The Soil Survey was added to the Soil Survey Geographic
(SSURGO) Database in 2005, providing digital access to the information.

2.2.21. Hydrologic Soil Groups

Faribault contains all four hydrologic soil groups (HSGs), as shown in Figure 3, Appendix A.
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

The four HSG soil classifications are defined as follows, with stated infiltration rates from the
Minnesota Stormwater Manual:

Group A - These soils have high infiltration rates even when thoroughly wetted. The
infiltration rates range from 0.8 to 1.63 inches per hour. These soils consist chiefly of deep,
well drained to excessively drained sands and gravel. Group A soils have a high rate of water
transmission, therefore resulting in a low runoff potential.

Group B - These soils have moderate infiltration rates ranging from 0.3 to 0.45 inches per
hour when thoroughly wetted. Group B soils consist of deep moderately well to well drained
soils with moderately fine to moderately coarse textures.

Group C - These soils have slow infiltration rates of 0.2 inches per hour when thoroughly
wetted. Group C have moderately fine to fine texture.

Group D - These soils have very slow infiltration rates ranging from 0 to 0.06 inches per hour
when thoroughly wetted. Group D soils are typically clay soils with high swelling potential,
soils with high permanent water table, soils with a clay layer at or near the surface, or shallow
soils over nearly impervious material.

2.2.2.2. Soil Associations

Three soil associations are found within the City: Lester-Hayden-LeSueur, Colo-Estherville-
Waukegan, and Clarion-Webster-Nicollet.

The Lester-Hayden- LeSueur association 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 north and southeast portions of the City.

The Colo-Estherville-Waukegan association 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.

The Clarion-Webster-Nicollet association consists of loams and clay loams which form on
friable glacial till on uplands. As with the Lester-Hayden- LeSueur 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 portion of the City.

2.2.3. Climate and Precipitation

The climate within south central Minnesota, around Faribault, is sub-humid, characterized by
large seasonal variations in temperature, rainfall that is normally sufficient for crops, and
moderate snowfall. It is generally understood that global climate change has an effect on the local
climate. One area where climate change manifests itself is in rainfall intensities and rainfall
depths. The City has seen more intense rainfalls the last two decades and even the average
rainfall seems more intense. The implications are clear:

e Flood control facilities, if designed for the 100-year storm event, may get larger as the
statistical 100-year rainfall depth increases.

o Facilities designed for smaller events, such as rain gardens and storm sewer, may also get
larger as rainfall depths increase for the 1- to 10-year storm events.

Table 2.2 provides a summary of average temperature, precipitation, and snowfall data for
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

Faribault. The total average annual precipitation in the City is approximately 35.5 inches. The
total average annual snowfall is approximately 39.6 inches.

Rainfall frequency estimates are used as design tools in water resource projects. Rainfall
frequencies are summarized in Technical Paper No. 40, Rainfall Frequency Atlas of the United
States, published by the U.S. Weather Bureau in 1961. This document was updated in 2013.
Atlas 14 is the new document used as reference for rainfall frequencies. The U.S. Weather
Bureau was combined with other agencies in 1970 to form the National Oceanic and Atmospheric
Administration (NOAA). Table 2.3 lists rainfall frequencies for Faribault.

Table 2.2 Average Monthly Climate Data

Month Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Mean Daily Temperature

(°F)" 14.0|18.0| 304 | 442 | 56.7 | 67.8 | 71.3 | 689 | 61.2 | 47.3 | 33.1 | 20.7

Total Precipitation (in.)’ 097 1100 | 192 | 313 | 437 | 557 | 464 | 466 | 3.68 | 2.60 | 1.67 | 1.24

Total Snowfall (in.)? 84 | 7.5 8.2 24 0.1 0.0 0.0 0.0 0.0 0.3 3.9 8.8

Source: 'DNR Normals, 1991-2020, ?Western Regional Climate Data, 1890-2016

Additional climatological information for the area can be obtained from the Minnesota State
Climatology Office website.

Table 2.3 Atlas 14 Rainfall Depths and Frequency

Event Rainfall/Snowmelt
Depth (inches)

1-year, 24 hour 2.46
2-year, 24 hour 2.84
5-year, 24 hour 3.55
10-year, 24 hour 4.24
25-year, 24 hour 5.32
50-year, 24 hour 6.26
100-year, 24 hour 7.29
100-year, 10 day snowmelt 10.1

The City of Faribault uses the 10-year storm event for storm sewer design and the 100-year
critical event for pond design and evaluating freeboard.

Additional precipitation information for the area can be obtained from the NOAA website.

2.2.4. Land Use

In Faribault, the use of land is controlled and guided by policies, plans, and ordinances put in
place by the Faribault City Council. The City’s authority in land use matters and other areas is
provided in state law and refined through court decisions at both the state and federal level. The
Land Use section of the Built Assets chapter of the City’s Comprehensive Plan details the City’s
existing land uses and visions for the future.

75% of the land in Faribault fits into six existing land use categories: detached single-family
residence, agriculture, right-of-way, parks/recreation/preserve, industrial and utility, and
institutional. Figure 4, Appendix A shows the existing land use for the City.

As stated in the City’s Comprehensive Plan,

“The Land Use Plan guides land in a manner consistent with Community Vision
2040, but it also allows developers to respond to market demands and to
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2.3.

changing community needs. It guides land for continued investment and
reinvestment in the community while maintaining and enhancing the character of
existing neighborhoods.”

The Land Use Plan provides the basis for land use and development decisions made by City
Staff, the Planning Commission, the City Council, property owners, developers, and others.
Figure 5, Appendix A shows the Land Use Plan.

Complete Neighborhoods are a goal of the Land Use Plan. Complete Neighborhoods provide
safe and convenient access to a variety of housing options, grocery stores, quality public
schools, public open spaces, affordable transportation options, and civic amenities.

Land use data is an important factor for estimating surface water runoff. The hard or impervious
surface areas associated with each land use greatly affect the amount of runoff generated from
an area. Future land use projections indicate those areas that may be available for water
resource enhancement and where improvements should be a priority. Significant changes in
land use can increase runoff due to added impervious surfaces. However, changes in land use
also allow for the construction of stormwater BMPs.

Water Resources Data
The City’s waterbodies, including rivers, lakes, and wetlands are shown in Figure 6, Appendix A.
2.3.1. Streams, Rivers, and Lakes

2.3.1.1. 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 ¥z 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. Upstream of Faribault northern pike, black
crappies, 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 Minnesota’s Wild
and Scenic Rivers Program list in 1980.

Upstream of the King’s Mill Dam in Faribault, the Cannon’s drainage area is approximately
302 square miles. As determined in the 2012 Flood Insurance Study (FIS) for Rice County,
the peak 100-year discharge over the King’s Mill Dam (Cannon Lake) is 2,160 cubic feet per
second (cfs) and the base flood elevation at the dam is 981.8 feet. From immediately
downstream of the dam to the northern City limits, the 100-year flood elevations range from
970.9 to 863.8 feet.

2.3.1.2. Straight River

Where it meets the Cannon River, the Straight River is actually larger owing to its 443 square
mile drainage area. The Straight river originates near Geneva Lake and the Steele/Freeborn
County line. It flows through farmland in southeastern Minnesota, meanders between
Owatonna to Faribault, where it joins the Cannon River. 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 in the Straight River.
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According to the 2012 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 point.
The base flood elevation of the Straight River in southeastern Faribault, near Glynnview Trail
and Aldrich Way, at the limit of the detailed study, is 984.1 feet. It is 967.3 at the confluence
with the Cannon River.

2.3.1.3. Crocker’s Creek

Crocker’'s Creek is a DNR protected watercourse discharging to the Cannon River between
the King’s 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.
Crocker’'s 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 creek’s 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.

2.3.1.4. 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.

2.3.1.5. Unnamed stream from Roberds Lake to Cannon River

Roberds Lake discharges via an intermittent stream to the Cannon River immediately
upstream of Interstate 35. This stream is a DNR protected watercourse.

2.3.1.6. 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 618 acres and a maximum depth of 38 feet. The
lake is monitored for certain water quality parameters. Water clarity averages 1 meter and in-
lake phosphorus averages 236 parts per billion (ppb). This data, available through the MPCA,
indicates that the lake is eutrophic, which means the lake is nutrient-rich, usually shallow, and
with limited oxygen in the bottom layer of water. The excessive fertility of the lake is most
likely due to fertilizer runoff from its primarily agricultural watershed.

2.3.1.7. 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 surface area of 1,603 acres and a maximum depth of 15 feet.
The in-lake phosphorus concentration of 348 ppb and water clarity of 1 meter indicate that
this lake is also eutrophic.

2.3.1.8. Wells Lake

Wells Lake lies immediately downstream of Cannon Lake and immediately upstream of the
Kings Mill Dam. Wells Lake has a surface area of 691 acres and a maximum depth of 5 feet.
Similar to Roberds Lake and Cannon Lake, the in-lake phosphorus concentration of 338 ppb
and water clarity of 1 meter indicate that the lake is eutrophic.

2.3.1.9. Other Natural and Water Resources

A Natural Resource Inventory and Management Plan (NRI) was completed in 2002 for the
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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

2.3.2. 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 6, Appendix A shows the
National Wetland Inventory (NWI) wetlands within the City.

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.

2.3.3. Hydrologic and Hydraulic Modeling (Water Quantity)

A City-wide XP-SWMM model containing drainage areas, storm sewer infrastructure, and storage
basins throughout the City of Faribault was developed to identify flood prone locations and assist
in the design of future flood mitigation projects.

The modeled watershed area consists of 25.2 square miles of a mix of urban and rural settings.
Applying Rice County Atlas 14 rainfall depths to the model for various storm events, runoff is
generated for each drainage area within the total watershed via land use, impervious area,
percent slope, width, and soil parameters.

The runoff is routed through the hydraulic model components including storm sewer pipes,
basins, and channels. Outfall conditions were set according to FEMA flood elevations on the
Cannon River and Straight River.

Pertinent model results include flow rates, high water levels and depths at ponding areas, primary
structures potentially impacted by floodwaters, and identification of storm sewer pipes that may
be undersized.

A detailed XP-SWMM model summary can be found in Appendix C.
2.3.4. Impaired Waters and Total Maximum Daily Loads

The MPCA is required to publish a list of impaired waters, which are lakes and streams in the
state that are not meeting federal water quality standards. For each water body on the list, the
MPCA is required to conduct a study to determine the allowable TMDL for each pollutant that
exceeds the standards. Impaired waters in Faribault, or those receiving discharge from Faribault,
are summarized in Table 2.5.
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Impaired Water Affected Use Pollutant VR A_dded TMDL.
to List Completion

Cannon River Aquatic Life, Nutrients, E. coli 2016, 2010 2025, 2017
(07040002-540) Aquatic Recreation
Cannon River Aquatic Mercury in fish tissue, E. coli | 1998, 2010 2008, 2017
(07040002-581) Consumption,

Aquatic Recreation
Straight River Aquatic Life, Benthic macroinvertebrates | 2014, 2004, | 2017, 2017,
(0704002-515) Aquatic Recreation | bioassessments, Turbidity, |2002 2006

Fecal coliform

Unnamed Creek to| Aquatic Life, Dissolved oxygen, E. coli 2020, 2010 | 2025, 2017
Cannon River Aquatic Recreation
(07040002-702)
Roberds Lake* Aquatic Recreation | Nutrients 2006 2017
(66-0018-00)
Wells Lake* Aquatic Mercury in fish tissue, 2012,2010 |2013, 2017
(66-0010-00) Consumption, Nutrients

Aquatic Recreation
Cannon Lake* Aquatic Mercury in fish tissue, 2012, 2006 |2013, 2017
(66-0008-00) Consumption, Nutrients

Aquatic Recreation

*These waterbodies are outside of City limits.

In 2021, the MPCA required the City to complete the Simple Estimator to determine whether the
Waste Load Allocations (WLAs) assigned to the City were met. The waterbodies for which the
City has a nutrient WLA are summarized in Table 2.6. This table includes an analysis of loading
estimates and indicates whether the City is currently meeting its WLAs for each waterbody.

Table 2.6 — WLA Summary

TMDL Study Name & Waterbody | Loading Estimate WLA WLA Met?
g‘yal?é‘;’b”yF({;‘é‘fBg\(’)Eﬁ)E?Tp 4027 lolyr 1947 Iblyr No
322282 River %5&%%02-509) TSS 481 ton/yr 293.6 ton/yr No
gtar;”g?ﬂ River 2/(\)/5061232-51 5) TSS 156 ton/yr 7.7 toniyr No
Gannor River (07040002 503) TSS 48ttonyr | 2131toniyr | No
Lover v Svr Tutily | gty | oo | o
comtoreamrso el | | caor | ves
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24.

For more information on impaired waters and TMDL Plans visit the MPCA's Impaired Waters List.
Appendix B includes the approved TMDL plans affecting Faribault.

2.3.5. Groundwater

The City of Faribault developed a Wellhead Protection Plan (WHPP) that delineates drinking
water supply management areas and wellhead protection areas. The WHPP was approved by the
Minnesota Department of Health (MDH) in 2010. The City amended the Wellhead Protection Plan
due to the age of the plan in 2021. Figure 7, Appendix A shows the wells and the Drinking
Water Supply Management Area (DWSMA) for the City.

The City is served by five primary water supply wells, Wells 1, 2, 5, 6, and 7, that draw from three
aquifers, Prairie de Chien group, Jordan Sandstone, and Wonewoc Sandstone. All wells are
considered vulnerable, except for Well 7, based on criteria including geology at the well, well
construction, pumping rate, and water quality. The central portion of the DWSMA has high
vulnerability, the southern portion has moderate vulnerability, and the northwest and east portions
have low vulnerability. Infiltration is restricted within the DWSMA as defined by the MPCA in the
NPDES Construction Stormwater General Permit.

The goals of the WHPP focus on reducing the potential contamination pathways to the source
water aquifers, and include:

o Work to maintain or improve the current level of water quality so that the municipal water
supply will continue to meet or exceed all applicable state and federal water quality
standards.

¢ Work with Rice County and appropriate State agencies to protect the source water
aquifers.

e Provide information and promote activities that protect the source water aquifers that
provide water to the municipal system.

e Continue to collect data to support future wellhead and source water protection efforts.

Natural Resources Data

The natural communities remaining in the City have been fragmented and altered by settlement,
agriculture, and urbanization. Many of these communities have been invaded by non-native and
naturalized plant species.

The City’s Comprehensive Plan lists three natural assets goals including promoting awareness
and understanding of the importance of the City’s natural assets, protecting, restoring and
managing those assets, and cooperating with neighboring entities to do so. Map 7-2 in Journey to
2040: Comprehensive Plan shows existing significant open spaces, as well as native plant
communities.

2.4.1. MLCCS and MCBS

The Minnesota Land Cover Classification System, or MLCCS, categorizes urban and built up
areas in terms of land cover rather than land use. MLCCS serves as a tool for City staff to
integrate natural area preservation into land planning, land use, and zoning decisions. The City is
dominated primarily by developed area with some areas of forest along the river corridors. Figure
8, Appendix A provides MLCCS coverage for Faribault.

According to the DNR, the Minnesota County Biological Survey (MCBS) began in 1987 as a
systematic survey of rare biological features on a county-by-county basis. Faribault has several
areas identified as outstanding biological significance, generally in the eastern part of the City,
along the Straight River corridor. The MCBS sites of outstanding biodiversity significance are
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associated with DNR native plant communities, and records of federal or state listed as
threatened or endangered species (DNR Natural Heritage Information System [NHIS]; LA — 1003,
expiry September 2022). Therefore, it is recommended that coordination with the DNR and U.S.
Fish and Wildlife Service be made prior to any construction, development, or hydrological
activities within or near (i.e., one mile) any MCBS sites of biodiversity significance, DNR native
plant communities, or DNR NHIS records. Figure 9, Appendix A provides the locations of rare
and biological features in the City.

2.4.2. Unique Features and Scenic Areas

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.

e 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 stormwater portion of the corridors is typically composed of wetlands, ponds and channels.
Each stormwater aspect plays an important role in enhancing the natural 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 the ditches through the corridor may necessitate some
construction and planting of native vegetation.

SECTION 2 Page 10
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3. AGENCY COOPERATION

There are a number of local, State, and Federal agencies that have rules and regulations related to local
water management. The City recognizes the roles of these other agencies and will cooperate, coordinate,
and partner when possible with these agencies. This section describes the City’s current surface water
management program and practices and identifies the agencies and organizations having roles in the
City’s management of these resources. Table 3.1 summarizes the City’s and other agencies’ regulatory
controls related to water resources management and protection.

3.1. City Policy and Regulations

The Engineering and Public Works departments are responsible for the planning, design,
construction, administration, operations, and maintenance of the City’s infrastructure systems.
These departments coordinate with outside agencies regarding water resource management and
conservation. The Community and Economic Development Department provides programing,
review, and administration for everything associated with the development of land and buildings.
The development of land and buildings impacts the infrastructure systems and their need to be
expanded or upgraded.

Current regulations and policies governing surface water management within Faribault include
the City Code of Ordinances, Developer’s Guide for Stormwater Management, and previous
surface water management plans. Table 3.1 summarizes the City’s regulatory controls regarding
surface water.

Table 3.1 — Regulatory Control

Official Control Responsibility Mechanism
Grading and Stormwater City City Ordinance Chapter 28, Article VII.
Management Unified Development Ordinance Chapter

13, Article 6, Section 13-700.
Developer’'s Guide.

Erosion and Sediment City, MPCA City Ordinance Chapter 28, Article VII.
Control Developer’'s Guide.
Shoreland City, DNR Unified Development Ordinance Chapter
13, Atrticle 6.
Developer’'s Guide.
Floodplain City, DNR Unified Development Ordinance Chapter
13, Article 2.
Wetlands County, SWCD as Public Waters Rules (DNR).
LGU, City, DNR, Section 404 of the Clean Water Act
USACE, BWSR (USACE).

City Ordinance Chapter 28, Article VII,
Section 28.231.

Developer’'s Guide.

lllicit Discharge City City Ordinance Chapter 28, Article VIII.

City staff is supported by several commissions and committees. These include:

»  Environmental Commission advises City Council on environmental issues and
opportunities affecting the City while respecting the City’s economic and social
environments.

» Park & Recreation Advisory Board advises City Council on park development and
recreation program opportunities.

» Planning Commission hears requests and provides recommendations to the City Council
regarding land use, planning, and zoning issues.

Page 25 of 202



CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

3.2.

Outside Agency Regulatory Controls
3.2.1. 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.

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 DNR
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.

For wetlands that fall under the DNR jurisdiction, the Ordinary High Water Level (OHW)
determines the boundary of DNR jurisdiction. The OHW is established by the DNR.

The DNR 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.

3.2.2. 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.

3.2.3. Board of Water and Soil Resources

The local and regional wetland rules are governed by the Wetland Conservation Act (WCA),
which BWSR oversees. 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, the Rice County Soil and Water
Conservation District (SWCD) acts as the LGU for WCA within the City’s subdivision authority.

3.2.4. 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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3.3.

3.4.

3.2.5. County Jurisdiction

Rice County participated in the development of the Cannon River Comprehensive Watershed
Management Plan that was developed to meet the requirements of the One Watershed, One Plan
program. This Watershed Management Plan was approved by BWSR on June 24, 2020. The City
of Faribault supports Rice County in their efforts to implement this plan.

3.2.6. 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.

NPDES Permitting Process

The MPCA has designated the City of Faribault as an NPDES Phase || MS4 community (MN
Rules Chapter 7090). The permit requires the City to address six minimum control measures:

Public education

Public involvement

lllicit discharge detection and elimination
Construction site runoff control
Post-construction runoff control

Pollution prevention in municipal operations

The City’'s SWPPP contains several BMPs within each of the listed control measures. These were
identified using a self-evaluation and input process with City staff. The MPCA updated the MS4
Permit in 2020, and permit coverage was reissued to the City in 2021 for the subsequent 5-year
permit cycle.

Many of the goals and policies discussed in this SWMP are directly related to requirements listed

in the NPDES program. As a result, the implementation section of this plan repeatedly references
items listed in the City’s SWPPP.

Support Agencies
This plan is in conformance with, but does not restate, all other agency rules that are applicable

to water resource management. The following agencies deal with or regulate water resources
throughout the City.

e Rice County

e Minnesota Department of Health (MDH)

e Minnesota Pollution Control Agency (MPCA)

e Board of Water and Soil Resources (BWSR) and the Wetland Conservation Act (WCA)

e Minnesota Department of Natural Resources (DNR)
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e US Army Corps of Engineers (USACE)

e Minnesota Department of Agriculture (MDA)

e US Fish and Wildlife Service

e Minnesota Environmental Quality Board

e Minnesota Department of Transportation (MnDOT)

e US Environmental Protection Agency (EPA)

e Federal Emergency Management Agency (FEMA)

e Natural Resources Conservation Service (NRCS)

o U.S. Geological Survey

While these other agencies’ rules, policies, and guidelines are not all restated in this Plan, they
are applicable to projects, programs, and planning within the City. The MPCA Minnesota
Stormwater Manual, which is a document intended to be frequently updated, is also incorporated
by reference into this Plan and can be found at MPCA website.
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4. ASSESSMENT OF PROBLEMS AND ISSUES

Previous sections of this SWMP provide background on the physical and regulatory forces shaping
surface water management in Faribault. This section describes problems and challenges of specific
waters, neighborhoods or programs identified by the City and others. Potential future corrective actions
have been described and incorporated into an Implementation Plan (Section 6).

4.1. Flooding and Stormwater Rate Control

Issue 4.1.1: A portion of the stormwater runoff from Airtech Industrial Park in the northeast corner
of State Highway 21 and Interstate 35 discharges to existing basins that are undersized for the
contributing drainage areas. Minor localized flooding occurs in the parking lots adjacent to the
existing basins.

Corrective Action: To mitigate existing flooding and provide post development regional
stormwater quality and quantity management, enhance the two existing basins with
sedimentation basins sized to NURP standards and filter benches that allow the existing
site as well as future development within the industrial park area to meet NPDES
standards for stormwater management.

Issue 4.1.2: Several basins within the Twin Lakes chain lack functioning or adequate capacity
outlets. The ultimate overland overflow from the chain of lakes is at 999-feet, causing flood waters
in large storm events to back up on adjacent roadways.

Corrective Action: Install an outlet control structure from basin 20219 and a secondary
outlet from basin 20220 to mitigate inadequate outlet capacity and overland flow issues.
Upsize and lower the outlets from basin 20080, 20081, and 20154 to allow adequate
freeboard between the 100-year 24-hour high water levels and the adjacent roadway
shoulder.

Issue 4.1.3: Erosion is present at the storm sewer outfall from 18t Avenue. There is localized
flooding at the low points along 18" Avenue and Paulis Drive due to limited inlet and pipe
capacity. 18 acres of existing impervious area lack adequate stormwater management prior to
discharging to the Cannon River.

Corrective Action: With the area slated to develop further, construct a regional basin to
provide stormwater management to NPDES standards for the post development
impervious area. To mitigate the erosion at the outfall, pipe the stormwater from 18t
Avenue to the proposed basin. Upsize the trunkline storm sewer along Paulis Drive and
18" Avenue to pass the 10-year 24-hour storm event and provide additional inlet capacity
within the watershed to mitigate localized flooding issues.

Issue 4.1.4: Localized flooding along 5t Street, 61 Street, and 7t Street is present due to limited
pipe and inlet capacity. In the 100-year 24-hour event, backwater from the Cannon River fills the
storm sewer and prevents drainage through the system.

Corrective Action: Upsize the storm sewer in the area to adequately convey the 10-year
24-hour event. Provide additional inlet capacity at the low points. To offset the increased
rates to Crocker’s Creek due to larger pipes, enhance an existing basin adjacent to the
Faribault Chamber of Commerce to provide stormwater management to an untreated
portion of the watershed. Confirm and establish appropriate emergency overflows out of
the low points.

Issue 4.1.5: Residential properties reside in the FEMA floodplain adjacent to the Cannon River.
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4.2.

4.3.

4.4.

Corrective Action: Options include floodproofing the homes, constructing a levee, and
purchasing the residential properties to convert the area to open space.

Issue 4.1.6: XPSWMM modeling indicates flooding potential on Division Street and adjacent
streets due to undersized storm sewer along 3 Street SW.

Corrective action: Upsize the storm sewer along 3" Street SW through to the outfall at
Crocker’'s Creek to provide adequate capacity to convey the 10-year event. Provide
adequate inlet capacity on 3™ Street. To offset increased runoff rates to Crocker’s Creek
due to the increased storm sewer size, locate stormwater treatment infrastructure within
the watershed. Ensure that adequate freeboard is provided between the overland flow
elevations from the low points and adjacent home low opening elevations.

Issue 4.1.7: Approximately 87 acres drain to the Straight River without adequate stormwater
treatment via the storm sewer outfall adjacent to the former Lockerby property.

Corrective Action: With the potential for future development on the former Lockerby
property, construct a series of NURP basins on the former Lockerby property and within a
drainage and utility easement to the south of the property to provide stormwater
management for the post development impervious area within the watershed.

Issue 4.1.8: The culvert under Mattson Street is undersized for its contributing watershed and
has nearly blown out in the past. Erosion is present upstream of the culvert.

Corrective Action: Construct a basin upstream of Mattson Street, install an outlet control

structure, replace the pipe under Mattson Street, and construct ditch checks as grade
control in the ditches upstream of the pond.

Water Quality

Issue 4.2.1: The City is not currently meeting its WLA for TP for water draining to Lake Byllesby.

Corrective Action: Establish a pollutant monitoring program for drainage to Lake
Byllesby via the Cannon River.

Issue 4.2.2: The City is not currently meeting its WLAs for TSS on the Straight or Cannon Rivers.

Corrective Action: Conduct pollutant removal studies to identify the best strategies to
reduce pollutant discharges from the City and meet its WLAs.

Erosion and Sediment Control

Issue 4.3.1: Crocker’s Creek is prone to flooding and resulting erosion.
Corrective Action: The City will coordinate with the County and State to investigate,
prevent, and repair areas of significant erosion. Much of the land surrounding Crocker’s

Creek is County or State owned, so any projects will need to be pursued in cooperation
with other entities.

Operation and Maintenance Concerns

Issue 4.4.1: The City wants to ensure that private, structural stormwater BMPs are maintained
long term to provide the rate control and water quality benefits for which they were designed.
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Corrective Action: The City will continue to record Operations and Management
agreements when private BMPs are constructed. The City will establish a program to
proactively check on the status of private BMPs to ensure their function.

4.5. Adequacy of Existing Regulations and Programs to Manage
Local Water Resources

Issue 4.5.1: Changing regulations, particularly at the State level, make it necessary for the City to
adapt and update their rules, ordinances, and guidance to stay in compliance.

Corrective Action: The City will review their Ordinances and the Developers Guide as
regulations (MS4 Permit for example) are issued or updated.

Issue 4.5.2: The City’s Stormwater Utility was established in 2001. The most recent rate study
was completed in 2017 and included a proposed fee schedule through 2026.

Corrective Action: The City will complete an updated Stormwater Utility Rate Study no
later than the end of 2026.
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5. GOALS AND POLICIES

5.1. Summary

Two of the City’s guiding principles as articulated in the Journey to 2040: Comprehensive Plan
and developed through extensive community input are to:

“Ensure that the planning we do, or fail to do, does not place undue burdens on
future generations” and
“Plan for community resilience and sustainability.”

These principals point to the need for a SWMP that reflects current and planned conditions in the
City and provides the framework not only to address existing issues but to build resilient, well-
planned infrastructure that will serve generations to come.

This section outlines the goals and policies specific to enacting those principles related to surface
water management in Faribault. Many of the City’s policies specific to stormwater management
have been incorporated into the Developer’'s Guide for Stormwater Management, as noted below.
Goals and policies are grouped by their relationship to the key issues:

» Section 5.2 — Flood Protection

» Section 5.3 — Water Quality

» Section 5.4 — Control of Hazardous Materials

e Section 5.5 — Education and Public Participation
» Section 5.6 — Wetland Management

5.2. Flood Protection

5.2.1. Goal

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

5.2.2. Policies

1. Specific design guidance can be found in the Developer’s Guide for Stormwater
Management.
This includes requirements for rate control, volume control, freeboard, storm sewer
design, and BMP and pond design.

2. 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.

3. 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.
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4,

Overland conveyance

The City and its 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.

5.3. Water Quality

5.4.

5.3.1.

5.3.2.

Goal

To promote the reduction of TP and TSS loading as well as other pollutants to water
bodies by regulation, municipal management activities, and public education.

Policies

Specific design guidance can be found in the Developer’s Guide for Stormwater
Management.
This includes requirements for TP and TSS removals and water quality basin design.

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.

Erosion control
The City of Faribault has adopted the MPCA’s most current Construction Stormwater
General Permit (MNR100001) for its erosion, sediment, and waste control standards

Control of Hazardous Materials

5.4.1.

Goals

To prevent hazardous material from entering the stormwater system.

5.4.2.

1.

Policies

lllegal dumping in storm sewer system

The City ordinances prohibit illicit discharge and illicit connections to the storm drain
system to prevent the dumping of foreign material into the stormwater system, including
oil, gasoline, antifreeze, paint, solvents, herbicides/pesticides, grass clippings/leaves, pet
wastes, and other ecologically harmful chemicals.

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 includes
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.
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5.5.

5.6.

Education and Public Participation

5.5.1.

Goals

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

5.5.2.

1.

Policies

Public education
The City will assist with the development and implementation of public education
programs in cooperation with the County, the SWCD, and the Clean Water Partnership.

City staff involvement
The City is committed to educating its own staff on aspects of stormwater management
that are important to their jobs.

City setting an example regarding housekeeping practices on City-owned land

The City follows BMPs in managing and maintaining City-owned land. These practices
include soil fertility testing for maintained areas and following 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.

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.

Wetland Management

5.6.1.

Goals

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

5.6.2.

Policies

1. No net loss of wetlands
The City supports Rice County, the LGU for the implementation of WCA, in realizing “no net
loss” of wetlands within the City’s jurisdiction.

2. Use of wetlands for urban stormwater
Wetland requirements and their use for stormwater control are outlined in the Developer’s
Guide for Stormwater Management.
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6.

6.1.

6.2.

6.3.

IMPLEMENTATION PROGRAM

Overview

Faribault has developed its implementation program to address issues identified earlier in this
SWMP. This program reflects the needs and concerns of many stakeholders including the City
Council, City staff, and citizens. The program also considers Faribault’s ability to fund these items
through its stormwater utility fee. The implementation program consists of the following
components:

e Capital Improvement Projects (CIP)

e MS4 Permit and Additional Operations and Maintenance Activities

e Official Controls

e Monitor and Study

Capital Improvements consist of on-the-ground projects intended to remedy issues identified as
current problems.

MS4 Permit and Additional Operations and Maintenance Activities items consist primarily of the
general maintenance of Faribault’'s drainage system including ponds, storm sewer, and culverts.
Operation and maintenance also includes activities related to NPDES MS4 Permit compliance
such as annual meetings, SWPPP updates, and SWPPP implementation.

Official Controls include ordinance and policy revisions intended to achieve water quality benefits.
Each proposed implementation item has a specific driver, which are identified in Table 6.1. Over
time, codes must be updated to remain consistent with goals, policies, and practices. City
ordinances are revised as needed to stay current with the MS4 permit requirements.

Monitor and Study items consist primarily of projects designed to collect water resource data such
as water quality monitoring projects, and projects to evaluate cost benefits for various stormwater
treatments or planning opportunities.

10-Year Implementation Plan

Table 6.1 presents Faribault’'s Implementation Program. More importantly, the Implementation
Program aligns with the City’s goals and policies presented in this SWMP. The implementation
program incorporates Faribault's SWPPP through direct reference of items that have a financial
impact. The City will update the implementation program in conjunction with its annual NPDES
MS4 public meeting. The City’s CIP is reevaluated yearly and therefore this table may change,
which does not require an amendment to this SWMP.

Financial Considerations

The City has a Stormwater Utility Fee which is charged to all parcels based on assigned
Residential Lot Equivalents (RLEs). Each single-family residential parcel is considered to be one
RLE, which equals 3,500 square feet of impervious surface. All other developed properties are
assigned RLEs based on their property size and impervious surface coverage, except those that
are deemed exempt in the City ordinances. Exempt properties include parks and open space,
natural areas, cemeteries, and public rights-of-way. Credit is given for properties with on-site
stormwater retention ponds or BMPs.

The City will use funds generated from its Stormwater Utility Fee as the primary funding
mechanism for its implementation program. If funds from this fee do not cover necessary costs,
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the City will consider adjusting the Stormwater Utility Fee. The City will also take advantage of
grant or loan programs to offset project costs where appropriate and cost-effective. Below is a
list of various sources of revenue that may be available to the City:

e Grant monies possibly secured from various agencies. This could include Rice County,
MnDOT, MPCA, DNR, Legislative-Citizen Commission on Minnesota Resources,
BWSR, and others.

e Special assessments for local improvements performed under authority of Minnesota
Statutes Chapter 429.

e Other sources potentially including tax increment financing, tax abatement, state aid,
and others.
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TABLE 6.1

SURFACE WATER MANAGEMENT IMPLEMENTATION PLAN

Proposed Cost By Year'

10 Year Total Possible
No. Project Description Cost Estimate Funding Comments
s Sources ? 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Capital Improvement Projects (CIP)
. . . Issue 4.1.1: A portion of the stormwater runoff from Airtech Industrial Park in the northeast corner of State Highway 21 and
4 |Airtech Industrial Park Flood Reduction and Stormwater $1,989,500 State and/or $1,990,000 Interstate 35 discharges to existing basins that are undersized for the contributing drainage areas. Minor localized flooding
Management Federal occurs in the parking lots adjacent to the existing basins.
Issue 4.1.2: Several basins within the Twin Lakes chain lack functioning or adequate capacity outlets. The ultimate overland
2 |Twin Lakes Chain Outlet Improvements $571,100 Stz’a:tedandllor $575,000 overflow from the chain of lakes is at 999-feet, causing flood waters in large storm events to back up on adjacent roadways.
! edera :
o . . o Issue 4.1.3: Erosion is present at the storm sewer outfall from 18th Avenue. There is localized flooding at the low points
3 |18th Avenue and Paulis Drive Flood Reduction, Erosion Mitigation $1,925.200 State and/or $1,925,000 along 18th Avenue and Paulis Drive due to limited inlet and pipe capacity. 18 acres of existing impervious area lack
and Regional Stormwater Management Federal adequate stormwater management prior to discharging to the Cannon River.
. . Issue 4.1.4: Localized flooding along 5th Street, 6th Street, and 7th Street is present due to limited pipe and inlet capacity.
4 Sth Street, 6th Street, and 7th Street Flood Reduction via Storm $1,239,200 State and/or $1,240,000 In the 100-year 24-hour event, backwater from the Cannon River fills the storm sewer and prevents drainage through the
Sewer Improvements Federal system
Stat o Issue 4.1.5: Residential properties reside in the FEMA floodplain adjacent to the Cannon River.
5  |[Homes in FEMA Floodplain $3,320,000 ate ancior $3,320,000
Federal
Issue 4.1.6: XPSWMM modeling indicates flooding potential on Division Street and adjacent streets due to undersized storm
6 Flood Reduction on Division Street and Adjacent Streets via Storm $3,192.700 State and/or $3.195,000 sewer along 3rd Street SW.
Sewer Improvements T Federal B
Issue 4.1.7: Approximately 87 acres drain to the Straight River without adequate stormwater treatment via the storm sewer
;  |Stormwater Management for Tributary Area to Former Lockerby $1.017.400 State and/or | ¢4 55 000 outfall adjacent to the former Lockerby property.
Property T Federal B
Issue 4.1.8: The culvert under Mattson Street is undersized for its contributing watershed and has nearly blown out in the
8 |Mitigation of Erosion at Culvert Under Mattson Street $440,800 St"’:f dzrr‘g( o $440,000 past. Erosion is present upstream of the culvert.
MS4 Permit and Additional Operations and Maintenance Activities
. e . . Stormwater Extend infrastructure life capacity
structural stormwater BVIE Frojects - ) S
g [Stuctural Stormwater BMP Projects - Infiltration basin restoration $1,500,000 Utility/State | $150,000 | $150,000 | $150,000 | $150,000 | $150,000 | $150,000 | $150,000 | $150,000 | $150,000 | $150,000
and buffer maintenance -
Funding
. . )
1o |Pond Inspections - Inspections are implemented through external $100,000 Stormwater | ¢10000 | $10000 | $10,000 | $10000 | $10,000 | $10,000 | $10,000 | $10000 | $10,000 | $10,000
contracts. Utility
Pond Maintenance - Pond dredging and additinoal maintenance is Stormwater
11 implemented through external contracts. $1,500,000 Utility $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000
. . Stormwater
12 |Raingarden Maintenance $22,000 Utility $2,200 $2,200 $2,200 $2,200 $2,200 $2,200 $2,200 $2,200 $2,200 $2,200
. . Stormwater
13 |Miscellaneous Drainage Improvements $400,000 Utility $40,000 $40,000 $40,000 $40,000 $40,000 $40,000 $40,000 $40,000 $40,000 $40,000
Street Sweeping - Sweep urban City streets 3 times per year. Sweep Stormwater
14 downtown City streets every other week. $250,000 Utility $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000
Education Activity Implementation Plan and Program - The City will
provide stormwater education and outreach programs for residents
within the City. The Education Program should include:
-Distribution of educational materials including through City Stormwater
15 newsletter, website, and public service announcements (local paper $15,000 Utility, SWCD, $1.500 $1.500 $1.500 $1.500 $1.500 $1.500 $1.500 $1.500 $1.500 $1.500
and TV) : Clean Water . : : : : . : : : :
-Coordination with SWCD and Clean Water Partnership Partnership
-Presence at environmental fairs, home and garden shows, etc.
-Volunteer opportunities
-Annual builders and developers meeting and trainings
Annual Meeting - Hold annual public meeting to provide information
on the NPDES program and allow residents an opportunity to review
and provide input on the SWPPP. Provide public notice of the Stormwater
16 meeting 30 days in advance. All input will be documented as part of $8,000 Utility {00 e e e {00 e e {500 {00 $E00
the public record and addressed as appropriate. Revisions will be
made to the SWPPP as necessary and submitted to the MPCA.
Online Availability of Stormwater Pollution Prevention Program Stormwater
17 |Document - Provide an electronic version of the SWPPP on the City $500 Utilit $250 $250
website to solicit public opinion and provide easy access. Y

Surface Water Management Plan
City of Faribault TABLE 6.1

WSB Project No. 017556-000
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Proposed Cost By Year'

10 Year Total Possible
No. Project Description Cost Estimate Funding Comments
s Sources * 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Storm Sewer System Map - Update storm sewer map upon receipt of
as builts for new infrastructure. Identify outfalls, including unique Stormwater
18 |identification (ID) number assigned by the permittee, and an $4,000 Utilit $2,000 $2,000
associated geographic coordinate and other discharge points from ¥
the City.
lllicit Discharge Detection and Elimination (IDDE) Regulatory Control
Program - Review ordinance to ensure that ordinance continues to Stormwater
1 meet the needs of the City and legal requirements. Review $3,000 Utility e HERD HERD HERD e VERD HERD e e S
ordinances of adjacent communities with regularity.
lllicit Discharge Inspections - The City continue to require inspection
of septic systems upon property transfer and completion of Stormwater
20 |construction. The City will track reporting of resident pumping and $25,000 Utilit $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500
cleaning of septic systems to ensure compliance (required every 3 y
years).
IDDE Information Program - The City will develop a strategy to
inform City employees, local businesses, property owners, and the Stormwater
21 |public about the hazards associated with illegal discharges and $5,000 Utilit $500 $500 $500 $500 $500 $500 $500 $500 $500 $500
improper disposal of waste. The City will cooperate with the ¥
watershed districts to develop educational opportunities.
Identification of Non-Stormwater Discharge and Flows - Continue to
evaluate non-stormwater discharges identified in permit as significant Stormwater
22 contributors of pollutants to MS4. Develop and implement action $8,000 Utility 5800 5600 500 500 5800 5600 $€00 5200 5200 5200
plans to address these flows.
Standard Operating Procedures (SOPs) - Update SOPs for IDDE, Stormwater
23 |including emergency response, within 12 months of the date of MS4 $500 Utilit $250 $250
permit coverage. Y
Source Water Protection Areas - Identify potential sources of
pollution in the vulnerable well areas. Develop a plan to clean up Stormwater
24 existing pollutants and prevent introduction of future pollutants. $3,000 Utility 5300 5300 5300 5300 5300 $300 5300 52300 52300 52300
Develop and implement an education plan.
Construction Site Inspections - Continue to inspect construction sites
for compliance with erosion and sediment control plans and waste
management. Distribute priority BMP sheets to builders/developers Stormwater
25 and track their use. Continue to utilize the City's Building Inspection $25,000 Utility T T T $Eet T T HE2t HE2t HE2t HE2t
log for issues and complaints received on construction sites and
address site runoff issues.
Site Plan Review - The City will continue to review site plans for
development and redevelopment and require the use of structural Developers,
26 |and non-structural BMPs. The City will track the number of BMPs $40,000 Stormwater $4,000 $4,000 $4,000 $4,000 $4,000 $4,000 $4,000 $4,000 $4,000 $4,000
incorporated in site plans and assess changes due to increases in Utility
impervious area.
Update Ordinance to Meet New Permit Requirements - Complete
Ordinance updates for post-construction runoff from new Stormwater
27 development and redevelopment within 12 months of extension of $3,000 Utility fLEm HlLELD
permit coverage.
Structural Stormwater BMP Maintenance Program - Inspect 20% of
known public outfalls, sediment basins and ponds each year on a Stormwater
28 [rotating basis. Inspect 100% of structural pollution control devices $80,000 Utilit $8,000 $8,000 $8,000 $8,000 $8,000 $8,000 $8,000 $8,000 $8,000 $8,000
each year. Retain records of inspection, maintenance, and corrective Y
actions for 3 years past the expiration of the MS4 permit.
Municipal Operations and Maintenance Program - The City will Stormwater
29 |implement an inspection, operation, and maintenance program with a $2,000 Utilit $200 $200 $200 $200 $200 $200 $200 $200 $200 $200
training component for City Public Works employees. ¥
Stockpiles, Storage, and Material Handling Area Inspections - Stormwater
30 |Conduct written inspections of all stockpile, storage, and material $10,000 Utilit $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
handling areas (Public Works facility and cold storage). ¥
Official Controls
Ordinance Updates - The City will ensure that adequate regulatory
31 |controls are in place to manage and mitigate adverse impacts on $2,000 Stormwater $1,000 $1,000
public waters and wetlands. Utility
Developer's Guide for Stormwater Management - The Developer's
Guide for Stormwater Management will be reviewed and updated as
necessary to ensure that stormwater management standards,
32 including volume control standards and erosion and sediment control $4.000 Stormyvater $2.000 $2.000
standards are consistent with current engineering practices and ' Utility ' '
current regulations of local and state agencies having jurisdiction
within the City.

Surface Water Management Plan
City of Faribault
WSB Project No. 017556-000

TABLE 6.1

Page 38 of 202



SECTION 6

Proposed Cost By Year'

10 Year Total Possible
No. Project Description Cost Estimate Funding Comments
s Sources * 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Monitor and Study

Natural Resources Inventory (NRI) Update - The City's current NRI is St t
33 |from 2002. The City will complete an updated NRI to reflect current $80,000 ormwater $80,000

conditions. Utility

Lake Byllseby Pollutant Monitoring - Establish a pollutant monitoring s Issue 4.2.1
34 zrolgrlamttoIije':ergirfI iLthe City is meeting its WLA for TP for water $31,000 toll:lr:i]l‘ilz;ter $10,000 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000

raining to Lake Byllsby.

Pollutant Removal Studies - Conduct pollutant removal studies to Issue 4.2.2
35 |identify the best strategies to reduce polluatnt discharges from the $20,000 Stormwater $20,000

City to the Straigit and Cannon Rivers to meet its WLAs. Utility

TOTAL| $17,816,900 $1,419,600 | $1,058,600 | $849,600 | $3,725,600 | $2,392,600 | $1,642,600 | $2,331,600 | $3,597,600 | $405,600 $402,600

3 Staff

time is not included in the cost shown.

2 Funding for stormwater program activities projected to come from following sources - Stormwater Utility, Developers Agreements, Grant Funds, General Operating Fund, or Special Assessments.

" Cost estimates are preliminary and subject to review and revision as engineer's reports are completed and more information becomes available. Table reflects 2022 costs and does not account for inflation. Costs generally include labor, equipment, materials, and all other costs necessary to complete each activity. Some of the costs outlined above may be included in other
operational costs budgeted by the City.

Surface Water

Management Plan

City of Faribault
WSB Project No. 017556-000

TABLE 6.1
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7. ADMINISTRATION

7.1.

7.2

Plan Amendments and Future Updates

The Faribault SWMP is intended to extend through the year 2031. 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.

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.

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 2031. 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.
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Appendix A — Figures
Figure 1: Location Map
Figure 2: Subwatershed Map
Figure 3: Soils Map
Figure 4: Existing Land Use
Figure 5: Proposed Land Use
Figure 6: Wetlands and Lakes
Figure 7: DWSMA and Wellhead Protection Areas
Figure 8: MLCCS
Figure 9: Sites of Biological Significance

Figure 10: Problem Areas

APPENDIX “
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Problem Areas

1. Localized flooding and existing basin is undersized to treat
tributary area.

2. Insufficient outlet capacity from the Twin Lakes region.

3. Erosion at storm sewer outfall. Watershed lacks stormwater
management.

4. Localized flooding due to storm sewer capacity issues.

5. Residential area within FEMA floodplain.

6. Localized flooding.

7. Watershed lacks stormwater management.

8. Erosion and risk of culvert blowout.
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

Appendix B — TMDLs

Approved TMDLs affecting the City of Faribault can be found at the following websites.

Cannon River Watershed TMDL

e https://www.pca.state.mn.us/sites/default/files/wq-iw9-19e.pdf
Cannon River WRAPS Report

e https://www.pca.state.mn.us/sites/default/files/wq-ws4-23a.pdf
Lower Cannon River Turbidity TMDL

e https://www.pca.state.mn.us/sites/default/files/wqg-iw9-04c.pdf
South Metro Mississippi TSS TMDL

e https://www.pca.state.mn.us/water/south-metro-mississippi-river-turbidity-tmdl

APPENDIX “
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CITY OF FARIBAULT SURFACE WATER MANAGEMENT PLAN

Appendix C — XP-SWMM Modeling Report
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CERTIFICATION

| hereby certify that this plan, specification, or report was prepared by me
or under my direct supervision and that | am a duly licensed professional
engineer under the laws of the State of Minnesota.

iz 4

Jake Newhall, PE

Date: April 22, 2022 Lic. No. 49170

Citywide XPSWMM Model Report Certification

City of Faribault
WSB Project No. 017566-000
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1.1 Executive Summary

A Citywide XPSWMM model of the stormwater infrastructure throughout the City of Faribault, MN has
been developed to identify areas prone to flooding and to assist in the design of future flood mitigation
projects. The model was built as part of the City’s 2021 Surface Water Management Plan update.

The City of Faribault consists of primarily residential, commercial, industrial, and agriculture land use. The
City drains through storm sewer and storm water ponds, ultimately reaching the Cannon River and
Straight River. The contributing watershed covers 25.2 square miles.

The Citywide XPSWMM model was built considering storm sewer greater than or equal to 15-inches in
diameter as well as all storage areas. Runoff is produced within the model using the SCS curve number
method and considers catchment area, impervious percent, a pervious curve number, and a time of
concentration value. The model utilizes Rice County Atlas 14 rainfall data and an MSE Il distribution. To
obtain accurate results, model validation was done by comparing modeled high-water levels to known
high water levels and utilizing local knowledge of flood prone areas.

Model results indicate existing areas of potential flooding concerns and impacted structures in the 100-
year storm event. Storm sewer pipes undersized for the 10-year event were identified. Proposed solutions
were analyzed for several of the flood prone areas within the City.

1.2 Introduction

The City of Faribault (the City) covers about 13 square miles. The total modeled watershed extends
beyond the City boundary and is 25.2 square miles. Water flows according to several general sub
watershed patterns, as indicated on Surface Water Management Plan Figure 2, as attached. All drainage
ultimately flows into the Cannon River to the northeast.

The City has a history of flooding issues, particularly along the Cannon River. Detailed Federal
Emergency Management Agency (FEMA) studies have been done along the Cannon River and Straight
River adjacent to Faribault, but a comprehensive stormwater model was desired to determine how
stormwater runoff contributes to flooding within the ponding areas and streets of the City.

1.3 Goals and Objectives
The Citywide XPSWMM model will be a valuable asset to the City to identify areas prone to flooding,
design future improvements to under capacity drainage infrastructure, plan future developments, and
develop stormwater management policy.

Two goals were identified as part of the XPSWMM model development.

1. Identify flood problem areas and under capacity infrastructure.
2. Propose future improvements to mitigate existing flood issues.

Citywide XPSWMM Model Report
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2.1 Model Development

The Citywide XPSWMM model was built utilizing XPSWMM 2019.1.3 software. The model structure as
well as catchment, node, and link data were configured using ArcGIS Pro. A seamless transfer from
ArcGIS Pro to XPSWMM was completed to move all the data into the modeling software. Various hand
edits and error adjustments were made in XPSWMM to obtain a clean and useful model.

The XPSWMM model incorporates a runoff mode, hydraulics mode, boundary conditions, and rainfall
data, each of which are described in detail in the following sections. Assumptions, model validation steps,
and model controls are also documented.

All data used to build the XPSWMM model is in the NAD1983 (HARN) horizontal coordinate system for
Rice County and the NAVD 88 vertical datum. The model utilizes the dynamic wave equations as a
solving method.

2.1.1 Runoff Model Hydrology
The runoff mode contains the hydrology information. When the catchment parameters are
subjected to rainfall, runoff is produced in the model.

Catchments

The Citywide XPSWMM model contains 1,143 catchments. Catchment delineation was
completed using City of Faribault watershed data as a baseline and edited based on LiDAR (Lidar
Elevation, Rice County, Minnesota, 2007), existing grading plan, storm sewer, and storage data.
The catchment delineation scale was determined by storm sewer structure inlets to pipes 15-
inches in diameter or greater as well as by storage areas. The area of each catchment was
calculated in acres.

SCS Curve Number Method

The model utilizes the SCS curve number method to generate a hydrograph and flow for each
catchment. The SCS curve number method requires a catchment area, impervious percent,
pervious curve number, and time of concentration value, all of which were calculated using
ArcGIS Pro.

Impervious Percent

An impervious shapefile was generated in ArcGIS Pro utilizing a heat mapping procedure over an
aerial image. By intersecting the impervious area with the catchments, the total impervious
percent was calculated by Equation 1.

Equation 1.

Impervious % _ Impervious Area (ac)catchment 1 £ 100
catchment 1 Total Area (aC)Catchment 1

XPSWMM requires the directly connected impervious percent to be inserted into the modeling
software. The result of Equation 1 was multiplied by 0.75 to determine the directly connected
impervious percent, estimated as 75 percent of the impervious area within the catchment.

Pervious Curve Number

To determine the pervious curve number of each catchment, the existing land use shapefile
(Surface Water Management Plan Figure 4, as attached) was used to define areas of agricultural
fields, grass, woods, and woods/grass combination. The existing land use was obtained from a
combination of the Faribault current land use shapefile and the National Land Cover Database
(NLCD) shapefile in the areas where the City had not defined a land use. Intersected with the
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hydrologic soil groups per the SSURGO soils shapefile (Surface Water Management Plan Figure
3, as attached), a weighted curve number was determined for each catchment based on Table 1,

as attached, with values determined from Technical Release 55 by the Natural Resources

Conservation Service (NRCS).

Table 1. Pervious Curve Number

Land Use/Soil Type A B C D
Agricultural Fields 67 78 85 89
Grass 39 61 74 80

Woods 30 55 70 77
Woods/Grass Combination 32 58 72 79

Time of Concentration

Time of concentration values were defined for each catchment based on the size and impervious
percent, as shown in Table 2, as attached. Time of concentration values were calculated for an

appropriate size range distribution based on the NRCS velocity method of sheet, shallow

concentrated, and channel flows.

Table 2. Time of Concentration Value per Catchment Size

Minimum : : Time Of.
Drainage MaX|mum Time of_ Con_centratlo_n
Area Size Drz?unage Area Concentr_atlon Value_lf Impervious
(acres) Size (acres) | Value (minute) [Areais >75% of the
Catchment
0.00 0.25 15 10
0.25 1.25 20 12
1.25 2.25 25 15
2.25 2.50 30 18
2.50 4.00 40 20
4.00 7.00 45 22
7.00 7.50 60 25
7.50 9.00 65 30
9.00 15.00 70 33
15.00 20.00 80 35
20.00 30.00 95 38
30.00 50.00 100 40
50.00 70.00 115 45
70.00 100.00 135 48
100.00 150.00 145 50
150.00 200.00 150 55
200.00 400.00 185 58
400 1000 225 60
1000 2000 320 65
2000 5500 500 70

Citywide XPSWMM Model Report
City of Faribault
WSB Project No. 017566-000

Page 3
gPage 59 of 202



Slope and Width
The SCS Curve Number method does not require slope and width inputs, however, XPSWMM
does not allow values of 0. Both slope and width were set to 1.

2.1.2 Hydraulics Mode

Hydraulics mode represents the network of nodes and links that route water throughout the study
area. The network contains storm sewer structures, ponds, outfalls, storm sewer pipes, overland
flows, and channels.

Nodes

The node network contains both storm sewer structures and ponds. There are 1,986 total nodes
in the model. The storm sewer structure nodes are from the City of Faribault storm sewer GIS
database. The naming conventions were taken directly from the City’s GIS shapefile if available.
The node invert was set to the lowest incoming or outgoing storm sewer pipe invert and the spill
crest elevation was set to ensure no water was lost from the model. All nodes do not allow
ponding in XPSWMM.

Storage Nodes

The storage nodes represent all significant ponding areas within the City. The node name
corresponds to the City’s pond identification number if available. Stage storage curves for each of
the ponding areas were determined by an ArcGIS master code that defined the area of each
LiDAR contour below a maximum ponding elevation within a specified catchment. For ponding
areas that have been constructed since LIDAR was flown, stage storage information was
extracted from grading plans. The base pond elevation was set to the lowest incoming or
outgoing storm sewer pipe with an initial depth set to the normal water level elevation minus the
base pond elevation. If the area at the base pond depth was not calculated by the master code,
the area was calculated via Equation 2.

Equation 2.

(\/ T * ATop — (D * 3))2
T

Apottom =

Where

Asottom = Area at base of pond

Atop = Area at next available depth

D = depth between base of pond and next available depth

After making any necessary adjustments to the storage array, the stage-storage curves were
imported into XPSWMM using the stepwise linear method via the external geodatabase import.

Links

Links convey the water from node to node in an XPSWMM model. Made up by pipe conduits,
overland flows, and channels, the network of conveyance is 2,187 links. The pipe conduit links
come from the City’s storm sewer GIS information for pipes with a diameter of 15-inches or larger
or otherwise included in the model. Inverts, diameter, material, and shape of the storm sewer
pipes were obtained from as-builts and survey information. The pipe length was approximated
using the length of the shape in GIS. Pipe slopes were calculated from the inverts and pipe
length.

A Manning’s n value was defined for each link based on the defined material. See Table 3, as
attached, for the Manning’s n values used for the different link materials.
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Table 3. Manning’s n Values

Material Manning’s n
Corrugated Metal Pipe (CMP) 0.024!
Corrugated Steel Pipe (CSP) 0.012*
Ductile Iron Pipe (DIP) 0.013!
Earth Channel 0.04!
High Density Polyethylene 5
Pipe (HDPE) 0.013
Polyvinyl Chloride Pipe (PVC) 0.0112
Reinforced Concrete Pipe 1
(RCP) 0.013
Clay 0.0141
Vitrified Clay Pipe (VCP) 0.014*
Grass Floodplain (for EOFs) 0.06*

1 Source: Chow, (1959). Reference tables for Manning’s n values for

channels, closed conduits flowing partially full, and corrugated metal pipes.

[online] Available at:

http://www.fsl.orst.edu/geowater/FX3/help/8 Hydraulic Reference/Mannings n_Tables.htm.
2 Source: Engineering Toolbox, (2004). Manning’s Roughness Coefficients.

[online] Available at: https://www.engineeringtoolbox.com/mannings-roughness-d_799.html

Conduit flow in XPSWMM was set to free flowing. Defined conduit factors include the number of
identical barrels and entrance and exit loss coefficients. After reviewing typical values for
entrance loss coefficients for different culvert types and inlet designs, an average 0.5 coefficient
value was chosen. The exit loss coefficient was set to 1.0 to represent a sudden expansion of
flow, typical for a culvert (see Appendix B, as attached).

Single channel links were defined by an assumed depth of 10 feet, width of 20 feet, and channel
side slopes of 3 horizontal units to 1 vertical unit.

Overland Flow

To accurately model storm sewer capacity issues and analyze where flooding occurs in the City,
the storm sewer links were imported as multilinks with a second conduit defined as a trapezoidal
channel. The urban area overland flows consist of drainage over a roadway and were defined
using the urban street characteristics shown in Table 4, as attached. It was largely assumed that
all urban overland flow follows the storm sewer routing. Overland flow paths out of depression
areas were defined by visual inspection of LIDAR and aerial imagery in ArcGIS Pro. Pond
overland flow characteristics are show in Table 4, as attached.

Table 4. Trapezoidal Channel Overland Flow Characteristics
Parameter Urban Street

LiDAR Ground Elevation at

Upstream Node

LiDAR Ground Elevation at

Downstream Node

Pond Overland Flow
LiDAR Ground Elevation

Top Elevation of
Downstream Pond Storage

Upstream Invert

Downstream Invert

Bottom Width 10 feet 10 feet

Channel Side Slopes 50H:1V 3H:1V

Channel Length Equivalent to Pipe Length Length Determined in GIS
Channel Depth 8 feet 8 feet

Channel Manning’s n* 0.013 0.06

1 Source: Chow, (1959). Reference tables for Manning’s n values for channels, closed conduits flowing
partially full, and corrugated metal pipes. [online] Available at:
http://www.fsl.orst.edu/geowater/FX3/help/8 Hydraulic Reference/Mannings n_Tables.htm
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Special Structures
Special structures include weir and orifice features and are modeled using both nodes and links.
To define weirs in XPSWMM, information was imported according to Table 5, as attached.

Table 5. Weir Parameters

Parameter Value

Weir Length Found from as-built
Elevation of the top of the weir

Weir Crest taken from the as-built
Weir Crown Weir Crest + 10 feet
Weir Discharge Coefficient! 2.6

1 Source: Texas DOT (2019). Basic Hydrology and Hydraulics. [online] Available at:
https://slideplayer.com/slide/13780266/

For the orifice special structures, the orifice discharge coefficient was set to 1 (LMNO
Engineering, 2014).

2.1.3 Boundary Conditions and Outfalls

The Citywide XPSWMM model has 64 outfalls, or locations where water leaves the model. The
outfalls were defined using either a fixed backwater elevation or free flow. A portion of the City
runoff discharges to the Cannon River or the Straight River, both of which have mapped FEMA
floodplains. Three different models were created for the 2-year and 10-year, 100-year, and 500-
year events respectively with specific backwater outfall elevations taken from the Flood Insurance
Study (FIS) study. The 2-year and 10-year model utilizes free outfalls because the river
backwater is not anticipated to influence storm sewer flow in a smaller rainfall event. The 100-
year model utilizes the 10-year FIS FEMA elevations, according to past FEMA guidance. The
500-year model utilizes the 100-year FIS FEMA elevations.

2.1.4 Rainfall

A MSE Il distribution was imported into the model as a global database. Atlas 14 storm event
rainfall depths were defined for Rice County up to the 500-year event as shown in Table 6, as
attached.

Table 6. Rice County Atlas 14 Rainfall Depths

Storm Event Rainfall Depth
2-year 24-hour 2.84
10-year 24-hour 4.24

100-year 24-hour 7.29
500-year 24-hour 10.10

2.1.5 Assumptions
Runoff Mode / Hydrology
Various assumptions made throughout the hydrologic data collection process include the
following:
e Catchment delineation in areas of the City that have been developed more recently
than LIiDAR data was obtained were based upon storm sewer networks and rooflines.
e Hydrologic soil groups A/D, B/D, and C/D were assumed to be saturated and were
categorized in hydrologic soil group D.

Hydraulics

In hydraulics mode, assumptions were made regarding some storm sewer and ponding
information. All assumptions were discussed with the City, but only a portion were reconciled. The
Figure 3, as attached, Assumptions Map highlights the XPSWMM links modeled with assumed
parameters due to either the lack of an as-built or missing information on the as-built, ponds that
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were constructed after LIDAR was flown and for which an as-built could not be obtained, and
ponds with missing outlet information.

In urban areas, overland flow paths over streets were assumed to follow the routing of the storm
sewer due to the scale of the model and the lack of an automation method. Further refinement
and routing adjustments were made in the model validation stage.

2.2 Model Validation

Model validation was performed in several phases. Comparisons were completed between XPSWMM
node high water levels (HWLs) and pond as-built HWLs. The City of Faribault staff also provided input
and field knowledge regarding known flooding areas. Flows produced by the model were validated
compared to other hydrology methods.

2.3 Model Controls

Model controls specify parameters such as model run time and solve settings. See Table 7, as attached,
for the model controls for the various storm events. The hydrologic and hydraulic models are run
simultaneously.

Table 7. Model Controls

. . Hydraulics Runoff Time
Storm Event St?(rj;;l'é;ne Erzga-l,;('ar)ne Time Step Step
(seconds) (seconds)
2-year 9-01-2021 9-15-2021 7 60
10-year 9-01-2021 9-15-2021 7 60
100-year 9-01-2021 9-15-2021 7 60
500-year 9-01-2021 9-15-2021 5 60

Runoff job control settings include global monthly evaporation values and a global storm event.
Hydraulics job control settings include simulation tolerances for head and flow set to 0.0001, maximum
time step iterations set to 500 for the dynamic wave solving method, and modification of short conduits to
a 5 second equivalent length for model stability.

3.1 Summary of Results

The Citywide model was subjected to simulations including the 2-, 10-, 100-, and 500-year 24-hour
rainfall events. Notable results include locations and maps of areas prone to flooding within the City,
primary structures with potential flooding issues, and identification of undersized storm sewer. Tabular
outputs are included in Appendix B, as attached.

3.1.1 Flood Areas

The 100-year event flood boundaries and depths are displayed in Figures 1A-1A0, as attached.
Inundated areas typically include natural low points and can be a sign of limited downstream
capacity to adequately convey stormwater or a lack of flood storage. Primary structures that may
be subject to flooding are identified on the figures. Because LIDAR was utilized for the inundation
mapping, the building flood risk is accurate to +/- 0.5 feet (LIDAR error). [Structures that are
identified on the maps are not necessarily prone to flooding but are estimated to be close].
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3.1.2 Undersized Storm Sewer

Storm sewer shall be sized to pass the 10-year 24-hour storm event. In the past, storm sewer in
residential areas within the City of Faribault have been held to a 5-year 24-hour storm design
standard.

Storm sewer pipes that are potentially undersized for the 10-year 24-hour event are identified on
Figure 2, as attached, — 10-year Event Storm Sewer Capacity Map, identified by nodes that
surcharge in XPSWMM. In some cases, Figure 2, as attached, only shows the first segment of
storm sewer out of a low point as undersized because the surcharged water follows above
ground topography and may not enter downstream storm sewer. Because of this, it is likely that
additional pipes downstream of low points are also undersized and detailed rational calculations
should be performed for the entire pipe run when considering future storm sewer infrastructure
upgrades.

Undersized storm sewer pipes are not necessarily an indication of flooding because streets are
designed to convey water. However, in conjunction with the 100-year inundation depths, the most
critical locations for undersized pipes and flooding potential may be identified.

4.1 Flood Mitigation

With input from the City, the existing conditions XPSWMM model results were reviewed to identify several
areas around the City that are prone to flooding or have other stormwater management issues. To
mitigate these issues, proposed modeling was completed to identify future projects including upsizing
storm sewer, expanding ponds, and providing additional storage within watersheds. A technical
memorandum, cost estimate, and figure for each location and project can be found in Appendix C, as
attached.

4.1.1 Areal - Industrial Park

Issue: A portion of the stormwater runoff from Airtech Industrial Park in the northeast corner of
State Highway 21 and Interstate 35 discharges to existing basins that are undersized for the
contributing drainage areas. Minor localized flooding occurs in the parking lots adjacent to the
existing basins.

Corrective Action: To mitigate existing flooding and provide post development regional
stormwater quality and quantity management, enhance the two existing basins with
sedimentation basins sized to NURP standards and filter benches that allow the existing site as
well as future development within the industrial park area to meet NPDES standards for
stormwater management.

4.1.2 Area2-Twin Lakes

Issue: Several basins within the Twin Lakes chain lack functioning or adequate capacity outlets.
The ultimate overland overflow from the chain of lakes is at 999-feet, causing flood waters in
large storm events to back up on adjacent roadways.

Corrective Action: Install an outlet control structure from basin 20219 and a secondary outlet
from basin 20220 to mitigate inadequate outlet capacity and overland flow issues. Upsize and
lower the outlets from basin 20080, 20081, and 20154 to allow adequate freeboard between the
100-year 24-hour high water levels and the adjacent roadway shoulder.
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4.1.3 Area 3 - 18" Avenue Outfall

Issue: Erosion is present at the storm sewer outfall from 18th Avenue. There is localized flooding
at the low points along 18th Avenue and Paulis Drive due to limited inlet and pipe capacity. 18
acres of existing impervious area lack adequate stormwater management prior to discharging to
the Cannon River.

Corrective Action: With the area slated to develop further, construct a regional basin to provide
stormwater management to NPDES standards for the post development impervious area. To
mitigate the erosion at the outfall, pipe the stormwater from 18th Avenue to the proposed basin.
Upsize the trunkline storm sewer along Paulis Drive and 18th Avenue to pass the 10-year 24-
hour storm event and provide additional inlet capacity within the watershed to mitigate localized
flooding issues.

4.1.4 Area4 - Park Avenue

Issue: Localized flooding along 5th Street, 6th Street, and 7th Street is present due to limited
pipe and inlet capacity. In the 100-year 24-hour event, backwater from the Cannon River fills the
storm sewer and prevents drainage through the system.

Corrective Action: Upsize the storm sewer in the area to adequately convey the 10-year 24-hour
event. Provide additional inlet capacity at the low points. To offset the increased rates to
Crocker’s Creek due to larger pipes, enhance an existing basin adjacent to the Faribault
Chamber of Commerce to provide stormwater management to an untreated portion of the
watershed. Confirm and establish appropriate emergency overflows out of the low points.

4.1.5 Area5-Homes in Floodplain
Issue: Residential properties reside in the FEMA floodplain adjacent to the Cannon River.

Corrective Action: Options include floodproofing the homes, constructing a levee, and
purchasing the residential properties to convert the area to open space.

4.1.6 Area 6 — Division Street
Issue: XPSWMM modeling indicates flooding potential on Division Street and adjacent streets
due to undersized storm sewer along 3rd Street SW.

Corrective Action: Upsize the storm sewer along 3rd Street SW through to the outfall at
Crocker’s Creek to provide adequate capacity to convey the 10-year event. Provide adequate
inlet capacity on 3rd Street. To offset increased runoff rates to Crocker’s Creek due to the
increased storm sewer size, locate stormwater treatment infrastructure within the watershed.
Ensure that adequate freeboard is provided between the overland flow elevations from the low
points and adjacent home low opening elevations.

4.1.7 Area 7 - Former Lockerby Property
Issue: Approximately 87 acres drain to the Straight River without adequate stormwater treatment
via the storm sewer outfall adjacent to the former Lockerby property.

Corrective Action: With the potential for future development on the former Lockerby property,
construct a series of NURP basins on the former Lockerby property and within a drainage and
utility easement to the south of the property to provide stormwater management for the post
development impervious area within the watershed.

4.1.8 Area 8 — Mattson Street
Issue: The culvert under Mattson Street is undersized for its contributing watershed and has
nearly blown out in the past. Erosion is present upstream of the culvert.
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Corrective Action: Construct a basin upstream of Mattson Street, install an outlet control
structure, replace the pipe under Mattson Street, and construct ditch checks as grade control in
the ditches upstream of the pond.

4.2 Future Modifications

The Citywide XPSWMM model may be used for stormwater analysis of existing conditions. As time and
budget allows, the model may be updated for accuracy and consistency with as-built and survey data in
the areas called out on Figure 3, as attached, — Assumptions Map. As future developments occur, the
model may be updated accordingly to reflect new drainage patterns, storm sewer, and ponding areas.
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Appendix Ba.

Conduit Factors

Table 1. Entrance Loss Coefficients®

inlet

Type of Culvert and Inlet | RCP Coefficient, Ke CMP Coefficient, Box RCP

Design Ke (Assume no
wingwalls)
Coefficient, Ke

Projecting from fill, 0.2

socket end (groove-end)

Projecting from fill, sq. 0.5 0.9

cut end

Groove-End Headwall 0.2

Square-Edge Headwall 0.5 0.5 0.5

Rounded 0.2 0.2

Mitered to conform to fill | 0.7 0.7

slope

End section conforming 0.5 0.5

to fill slope

Beveled Edges 0.2 0.2

Side or slope tapered 0.2 0.2

1 Source: Environmental Protection Agency (2015). Storm Water Management Model User’s Manual

Version 5.1. Page 189.

Exit Losses: Modeling Culverts, Chapter 6, Page 27,

http://jon.sdsu.edu/protected18/cive530_HECRAS_RM_06.pdf
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2-year Event

10-year Event

100-year Event

Basin/Low | Modeled NWL | Modeled HWL | Peak Discharge Modeled HWL Peak Discharge Modeled HWL | Peak Discharge
Point ID ft ft cfs ft cfs ft cfs

1038 957.01 961.544 7.567 970.004 10.701 970.967 6.603

1148 1068.12 1069.503 6.399 1075.533 14.897 1076.415 35.316
1249 1078.36 1079.367 4.074 1080.282 9.941 1086.165 17.424
1503 973 974.948 -0.935 977.084 -1.299 977.468 -1.06

1667 989.04 989.58 1.535 994.67 15.038 994.919 11.467
1676 988.578 988.85 0.392 994.38 6.967 994.899 30.95

1693 1055.5 1058.953 57.015 1061.559 99.314 1065.102 287.075
1706 1034.01 1035.131 5.443 1036.355 15.046 1039.332 42.013
1866 1045.665 1046.997 8.774 1050.586 26.445 1055.782 43.741
1907 1050.42 1053.102 18.745 1054.341 43,943 1058.538 102.934
1914 1053.209 1053.995 3.359 1054.639 8.539 1059.007 26.123
2575 1143.34 1143.586 1.798 1143.789 5.62 1147.823 16.699
3001 1058.97 1062.463 2.784 1063.499 7.332 1063.987 18.388
3172 990.56 990.903 1.493 992.296 7.423 998.007 17.811
3207 995.2 1006.345 11.435 1008.955 39.089 1010.603 47.127
3279 1044.93 1051.354 7.779 1051.874 27.603 1052.122 64.919
3316 970.22 970.411 0.846 971.145 2.638 972.615 7.765

3437 1015.1 1015.352 0.698 1016.116 2.92 1018.783 10.409
3505 1054.36 1055.264 3.461 1057.898 8.316 1059.431 39.95

3516 1059.01 1061.109 11.498 1064.829 32.317 1065.586 79.064
3535 1018.4 1019.864 6.686 1021.289 12.715 1024.038 23.751
3542 1024.6 1024.964 3.461 1026.534 6.645 1028.548 10.972
3547 1036.51 1037.21 1.705 1037.852 4.184 1040.999 9.759

3567 1063.39 1064.09 1.603 1064.808 4.941 1067.531 11.085
3570 1025.2 1025.45 1.187 1026.18 2.206 1027.14 4.499

3729 993.29 995.39 14.332 1002.26 35.208 1003.238 52.014
3787 985.04 985.411 0.322 986.433 3.841 990.7 10.126
3800 1003.51 1006.68 36.779 1007.302 47.365 1008.273 111.329
3822 1009.6 1010.1 1.94 1011.626 5.897 1014.662 24.415
3828 1005.57 1010.592 3.599 1014.894 7.592 1016.41 13.991
3852 991.18 992.922 20.87 997.689 49.139 1000.558 61.853
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2-year Event

10-year Event

100-year Event

Basin/Low | Modeled NWL | Modeled HWL | Peak Discharge Modeled HWL Peak Discharge Modeled HWL | Peak Discharge
Point ID ft ft cfs ft cfs ft cfs

3869 1000.78 1001.114 0.842 1009.606 36.423 1010.875 186.638
3873 1003.97 1012.1 25.846 1013.513 54.274 1013.95 89.351
3976 969.4 969.827 -0.571 971.703 1.565 980.167 23.831
4051 991.65 992.842 3.273 998.14 11.614 998.934 257.14
4063 994.46 994.959 1.108 1000.749 -0.664 1002.468 149.424
4078 995.64 996.435 2.436 1002.409 9.777 1002.897 22.938
4353 980.63 982.704 16.053 984.19 31.346 988.86 66.307
4378 976.69 977.845 4.237 980.273 11.518 981.738 55.853
5017 1058 1059.258 2.997 1061.528 4.973 1063.95 5.559
5088 971.26 972.398 4.844 976.656 15.109 976.896 45.426
5126 1038.12 1039.012 3.372 1043.179 10.278 1045.577 13.633
5138 1067.54 1067.811 1.595 1068.704 3.663 1070.384 8.838
6023 990.69 991.176 1.111 994.433 -3.864 995.643 4.02
6068 1128.54 1129.667 3.301 1130.973 6.591 1133.283 9.474
6127 971.06 972.052 3.366 975.232 7.574 975.783 18.697
6514 1091.349 1095.209 6.137 1096.936 20.157 1097.46 30.294
1081 964.945 965.872 1.451 972.622 7.01 973.98 22.088
1283 961.468 963.783 5.105 968.089 14.269 968.37 42.883
1347 964.7 966.859 3.633 968.282 -16.292 969.998 -71.039
1359 965.936 969.041 6.964 969.356 18.655 969.999 36.698
1382 966.213 966.515 1.081 967.532 5.066 969.314 -84.25
1403 966.406 966.88 0.653 973.259 -8.058 974.982 28.52
1620 982.725 985.293 7.073 993.31 19.772 993.624 58.136
1959 963.79 964.487 1.665 969.612 4.345 970.02 11.927
1976 1007.03 1012.198 11.937 1012.735 38.391 1013.335 96.721
2009 1011.6 1012.53 3.661 1013.666 10.939 1015.598 32.357
2025 1005.96 1010.117 17.789 1010.762 31.822 1011.071 107.281
2089 1007.69 1008.67 3.385 1009.406 7.174 1012.331 15.835
2091 1009 1009.541 1.131 1009.895 2.4 1013.961 6.94
2134 1035.325 1036.37 3.694 1036.838 6.099 1037.848 10.472
2231 1011.836 1017.644 5.913 1018.428 11.08 1019.005 32.061
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2-year Event

10-year Event

100-year Event

Basin/Low | Modeled NWL | Modeled HWL | Peak Discharge Modeled HWL Peak Discharge Modeled HWL | Peak Discharge
Point ID ft ft cfs ft cfs ft cfs
2274 1023.71 1024.017 0.808 1025.096 4.338 1029.189 16.121
2281 1047.29 1047.724 2.27 1048.632 6.178 1050.398 16.83
2344 1001.89 1003.984 20.589 1005.233 34.702 1006.921 45,291
2420 1006.23 1009.348 4.462 1012.744 12.127 1013.726 37.135
2433 1002.8 1003.136 1.837 1004.233 5.728 1007.491 17.062
2631 997.25 1000.811 17.068 1003.839 42.158 1004.932 125.954
2639 999.57 1005.676 14.491 1006.6 38.049 1006.946 91.259
2655 1021.264 1021.86 2.673 1022.347 5.175 1025.984 10.85
2657 1019.05 1019.54 3.871 1020.474 7.797 1025.892 18.553
2743 1047.353 1047.606 0.954 1048.267 3.073 1049.446 9.321
2750 1056.71 1057.526 3.355 1058.149 7.843 1059.523 19.166
3323 973.05 974.922 0.797 975.44 4.091 977.647 18.804
3342 973.7 974.121 0.387 975.228 3.202 976.883 16.966
3934 1006.8 1008.555 4.084 1009.965 9.386 1010.911 45,159
5193 972.14 973.906 0.393 974.777 2.84 975.322 44.63
5680 1040.54 1042.248 8.511 1044.456 14.04 1045.419 26.119
5939 995.4 996.584 4.073 997.64 7.056 999.533 12.56
6572 967 967.049 0 967.22 0 969.606 -44.327
7295 984.54 986.96 36.357 991.324 86.661 995.248 364.299
1818 1039.499 1042.425 3.296 1043.709 7.11 1045.069 -7.41
3284 1044.99 1051.355 10.888 1051.874 20.395 1052.122 42.557
206 978.5 982.473 8.462 982.77 42.61 984.324 89.574
207 979 983.077 1.691 983.208 2.78 984.324 -26.73
208 979.22 983.282 11.01 983.653 62.004 984.032 182.2
209 1070 1083.223 1.859 1083.695 14.522 1084.751 81.894
72 1040.45 1043.711 0 1045.002 0 1046.617 0.028
210 1068 1070.417 45.856 1072.472 107.856 1077.907 310.121
211 971.34 971.792 0.441 973.052 2.37 973.809 3.084
212 977.21 977.964 4.287 978.353 5.497 979.505 11.995
213 981 983.481 25.261 983.745 55.448 984.364 126.621
64 1008.5 1009.344 1.695 1009.735 3.221 1010.539 6.602
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2-year Event

10-year Event

100-year Event

Basin/Low | Modeled NWL | Modeled HWL | Peak Discharge Modeled HWL Peak Discharge Modeled HWL | Peak Discharge
Point ID ft ft cfs ft cfs ft cfs
31 1015 1016.769 20.268 1017.9 39.056 1020.348 79.898
47 1057.5 1057.5 0 1057.508 0.007 1057.531 0.056
214 1012 1019.195 38.281 1027.498 59.368 1040.937 80.886
215 984 987.295 38.701 988.823 59.901 991.285 81.728
1 1072.8 1075.304 22.379 1075.861 57.136 1076.79 171.333
2 1084.28 1085.493 2.826 1086.66 4.949 1087.45 24.231
3 1072 1073.388 17.006 1074.753 47.513 1077.396 89.445
4 1084 1085.497 7.095 1086.746 21.297 1089.896 38.927
5 1053.699 1054.223 3.408 1054.92 6.354 1056.275 17.446
6 1006 1008.544 11.153 1009.939 12.31 1010.96 13.622
7 976 976.423 -0.754 977.332 2.44 980.416 5.385
8 1048 1051.238 14.8 1053.807 35.807 1054.957 126.838
9 1007.15 1007.77 17.411 1008.748 17.411 1010.192 27.01
10 1001 1001.985 21.558 1002.298 37.911 1002.553 54.381
11 997 997.942 8.26 999.301 15.179 999.703 33.819
12 997.5 998.492 6.054 999.293 12.083 999.65 25.511
13 962.3 962.913 15.516 963.852 15.516 967.613 25.373
15 1010.96 1012.826 6.184 1014.328 9.057 1014.741 29.346
16 1007.98 1009.66 1.887 1010.382 2.463 1011.776 3.382
18 1066 1066.853 6.37 1068.198 11.553 1069.552 51.888
19 1018 1018.38 0.882 1018.82 2.554 1019.813 7.63
20 1019.78 1024.353 42.789 1028.672 73.471 1034.714 101.936
22 1050 1051.4 7.488 1052.835 8.245 1055.28 35.109
23 1028 1028.822 0 1029.133 2.182 1029.376 17.07
24 1033.7 1033.871 8.884 1034.163 8.884 1035.087 8.884
25 1028.5 1028.887 5.287 1029.435 5.287 1030.936 7.588
26 1013.5 1013.801 1.143 1014.236 1.837 1015.022 4.663
27 970.08 970.724 1.178 971.585 2.608 976.154 3.302
28 1068 1070.875 -0.463 1071.526 2.987 1073.284 11.099
32 1003.15 1004.406 2.984 1005.184 7.255 1005.844 49.587
33 999 1000.205 -15.006 1001.35 -20.879 1004.051 -24.766
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2-year Event

10-year Event

100-year Event

Basin/Low | Modeled NWL | Modeled HWL | Peak Discharge Modeled HWL Peak Discharge Modeled HWL | Peak Discharge

Point ID ft ft cfs ft cfs ft cfs
34 1002 1002.494 0 1003.648 -110.74 1004.866 -77.996
35 1092 1092.437 0 1092.996 0 1094.296 0
36 1099.5 1099.83 5.06 1100.009 11.664 1100.364 30.236
37 1077 1078.347 5.156 1079.276 16.665 1079.62 42.908
38 1109 1110.027 10.826 1111.168 23.489 1111.795 78.839
42 996 996.92 3.761 997.619 3.761 999.116 3.761
46 1058.27 1064.018 0.026 1064.291 1.635 1064.72 8.014
48 1053.4 1053.541 0.314 1053.639 0.764 1056.025 2.412
50 980.5 980.661 5.323 981.261 5.323 981.738 9.372
51 1052.09 1052.541 13.951 1053.216 13.951 1055.008 17.722
52 1012 1013.571 0.136 1013.79 2.592 1017.092 10.62
54 1014.199 1016.352 18.5 1017.401 40.401 1018.286 117.492
57 1090.85 1091.746 13.558 1092.736 13.558 1094.967 29.369
58 1039.92 1040.993 4.221 1041.484 7.109 1042.456 10.658
59 1044.23 1044.865 1.527 1045.07 2.683 1045.457 5.821
60 1047.86 1048.149 0.865 1048.271 2.062 1048.455 4.669
61 1043.41 1044.375 3.939 1044.68 8.322 1045.168 17.184
62 1079.7 1080.689 2.384 1082.913 6.387 1083.757 30.007
63 1011.5 1012.106 1.359 1012.488 3.406 1013.345 6.166
65 1008.5 1009.319 1.979 1009.709 3.748 1010.508 8.148
66 974.16 975.602 4.316 982.229 11.625 982.858 28.07
67 1004 1004.539 0 1004.982 0 1005.904 0
68 1001 1001.882 13.981 1003.979 47.881 1004.866 39.181
70 1005 1005.137 0.933 1005.232 2.337 1005.401 6.29
73 1094.9 1096.517 2.051 1097.584 13.33 1098.441 57.062
74 1023 1025.3 5.061 1026.83 7.023 1027.363 27.91
76 1008.1 1010.374 2.685 1010.949 3.007 1011.448 7.335
83 1172 1172.803 1.62 1173.301 3.141 1174.432 3.925
85 1060 1060.467 4.011 1061.091 8.601 1061.218 16.434
97 1060 1060.736 1.426 1062.135 2.759 1064.288 3.21
103 1028.39 1029.113 2.102 1029.442 3.672 1030.055 6.835
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2-year Event 10-year Event 100-year Event
Basin/Low | Modeled NWL | Modeled HWL | Peak Discharge Modeled HWL Peak Discharge Modeled HWL | Peak Discharge
Point ID ft ft cfs ft cfs ft cfs
104 1006.5 1008.101 9.013 1009.054 14.281 1010.799 20.629
107 977.59 978.026 0.705 978.324 1.443 978.938 3.267
109 1045 1045.363 0.333 1046.101 0.702 1047.035 3.9
110 1044.25 1044.8 0.613 1045.786 1.167 1046.98 5.537
121 998.06 998.255 0.377 998.326 0.681 999.511 2.028
124 1028.75 1029.285 1.613 1029.963 2.769 1031.805 5.984
125 969 969.076 0.084 969.538 1.966 971.799 9.864
126 970 970.095 0.094 970.62 2.585 972.907 15.942
127 996.1 997.306 4.575 998.295 5.928 999.243 12.797
201 1041 1041.252 1.979 1041.422 4.95 1041.717 13.251
202 1027 1027.323 2.468 1027.565 6.77 1027.988 19.17
203 976 979.358 0 981.972 0 983.334 2.536
204 1027 1027.679 1.939 1028.138 2.65 1028.886 4.403
205 1014 1014.519 0 1015.112 0 1016.228 0
49 1071.62 1071.62 271.936 1071.62 271.911 1071.62 271.419
20000 1030 1030.785 0 1031.869 0 1033.387 7.514
20001 993.16 993.421 0.369 993.721 0.963 994.461 3.081
20002 1008.94 1010.006 5.085 1010.881 11.835 1011.838 35.417
20003 996.5 1005.282 6.109 1005.64 24.954 1006.135 68.996
20004 993.45 994.099 -1.205 994.225 -2.179 997.246 6.804
20005 1007.2 1009.326 23.558 1010.428 49.68 1012.421 126.812
20006 1042 1043.267 3.866 1043.709 5.097 1044.44 6.231
20007 973.06 973.25 1.062 973.996 3.503 976.951 13.901
20008 978 978.548 2.151 979.312 6.872 981.738 16.571
20009 976.44 976.732 1.027 977.528 3.217 979.015 7.208
20010 978 978 0 978.358 0 979.306 1.764
20011 1008 1009.278 0 1010.511 0.035 1010.754 17.195
20012 1000.55 1000.729 0.332 1004.808 -7.516 1006.74 167.781
20014 1141.72 1145.291 31.336 1145.708 64.588 1146.289 142.278
20017 1057.5 1058.831 48.222 1062.565 128.846 1073.246 349.17
20018 1071.93 1073.232 6.083 1074.711 15.467 1077.524 30.518
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2-year Event 10-year Event 100-year Event
Basin/Low | Modeled NWL | Modeled HWL | Peak Discharge Modeled HWL Peak Discharge Modeled HWL | Peak Discharge
Point ID ft ft cfs ft cfs ft cfs
20019 1003.51 1008.25 122.806 1012.444 260.336 1017.092 626.107
20020 1046.1 1048.406 45.446 1049.771 110.282 1052.33 278.262
20021 1032.95 1034.042 3.242 1035.129 7.141 1036.099 36.603
20022 1061.58 1064.965 55.288 1068.09 99.885 1069.74 214.55
20023 1076.959 1079.928 5.143 1081.081 6.48 1082.245 57.663
20024 1054.68 1056.594 21.322 1059.251 67.075 1060.994 224.66
20025 1049.52 1051.336 23.891 1052.622 72.173 1055.253 231.955
20207 1022 1025.221 0 1027.42 0 1029.282 5.841
20026 1004 1004.813 0 1005.707 -1.518 1010.603 -154.871
20027 996.5 996.885 0.747 997.243 2.573 997.753 7.912
20028 970.5 971.814 -1.257 973.731 2.473 974.91 3.262
20029 1019.78 1023.065 43.305 1024.917 74.769 1027.608 103.615
20035 972 972.538 0 973.599 0 975.602 0
20036 994.77 995.031 0.33 995.433 2.077 996.524 -18.658
20037 999.74 1000.676 0.956 1001.077 5.342 1002.352 22.323
20038 999.57 999.981 1.071 1000.591 5.983 1001.929 24.361
20039 992.1 992.447 0.833 992.921 3.37 993.834 10.136
20040 991.28 991.476 0.946 991.693 3.791 993.148 11.633
20041 988.67 988.775 0.18 988.89 0.83 989.085 2.919
20042 984.53 984.606 0.076 984.726 0.541 984.975 2.369
20043 983.43 983.575 0.559 983.725 2.19 984.46 7.278
20044 980.84 982.226 1.719 982.905 4.34 984.17 10.893
20045 981.8 982.18 1.937 982.813 4.804 983.746 11.984
20051 1032 1032 14.745 1032 14.745 1032 14.745
20052 1004 1004.52 0 1005.114 0 1006.766 0
20053 1038 1042.307 0 1044.725 0 1045.748 17.017
20054 1014 1016.055 10.579 1016.631 24.743 1017.427 56.223
20055 1045.48 1045.951 0.543 1046.362 2.135 1047.141 7.068
20056 1038 1043.324 2.201 1044.115 2.368 1044.791 13.537
20057 1049 1050.214 6.056 1050.766 10.367 1051.648 24.092
20058 1054.55 1055.341 1.839 1055.723 3.109 1056.363 4.112
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2-year Event

10-year Event

100-year Event

Basin/Low | Modeled NWL | Modeled HWL | Peak Discharge Modeled HWL Peak Discharge Modeled HWL | Peak Discharge
Point ID ft ft cfs ft cfs ft cfs

20059 1044.66 1044.696 0.015 1044.876 0.574 1046.004 5.208
20060 1041.729 1041.793 0.023 1043.253 1.564 1046.107 4.844
20061 1044.35 1045.779 7.776 1046.578 13.716 1047.639 21.985
20063 1035.3 1035.829 1.806 1036.623 4.078 1038.25 7.302
20064 1030 1030.516 10.075 1030.745 19.335 1030.962 31.156
20065 1042.59 1043.56 3.143 1044.118 4.802 1044.978 2.509
20066 1013.54 1016.522 5.258 1017.652 17.936 1018.111 26.126
20067 1010 1011.562 16.958 1012.6 36.925 1015.996 101.154
20068 1003 1004.686 0 1006.249 0 1009.237 2.013
20069 1006.97 1009.432 13.366 1010.321 17.617 1013.731 -167.945
20070 1006.37 1007.093 1.555 1007.763 3.086 1010.192 3.752
20075 989.99 993.158 64.449 994.55 108.201 998.156 200.952
20076 989.9 992.814 65.571 993.996 110.216 996.258 203.092
20077 1002.5 1004.602 2.215 1005.975 6.432 1007.984 13.844
20078 1002 1004.593 2.856 1005.899 8.177 1007.656 17.342
20079 998.16 1001.537 39.703 1002.67 56.37 1005.126 79.142
20080 1004.86 1005.525 1.248 1006.036 2.582 1007.074 4.337
20081 997.26 999.125 2.028 999.239 5.215 999.607 24.061
20082 1006 1006 2.182 1006.169 2.662 1006.607 3.825
20083 985.67 985.725 0.036 985.874 0.373 986.351 1.932
20084 1009.05 1012.108 -2.467 1012.742 3.443 1013.28 58.192
20085 1060 1065.352 26.118 1065.656 75.855 1066.186 217.972
20086 994 995.701 10.272 996.846 19.679 1001.355 38.8
20087 1079.65 1081.838 28.653 1082.32 61.581 1083.053 142.102
20088 1052.09 1055.158 48.845 1057.424 103.204 1063.459 185.998
20089 1040 1043.051 50.369 1045.405 106.175 1051.334 186.54
20092 1002 1004.589 38.2 1010.827 117.855 1027.871 242.142
20097 1028 1028.337 1.915 1028.654 5.855 1029.277 18.829
20098 966 966.123 0.755 968.543 -4.668 970.642 4.271
20099 1002 1003.129 3.374 1005.57 8.694 1009.391 19.361
20100 1000 1001.503 0 1003.545 0 1006.826 0
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2-year Event 10-year Event 100-year Event
Basin/Low | Modeled NWL | Modeled HWL | Peak Discharge Modeled HWL Peak Discharge Modeled HWL | Peak Discharge
Point ID ft ft cfs ft cfs ft cfs
20103 996 996 32.925 996 32.925 996 32.925
20102 977 977.262 1.887 977.546 4.689 978.753 10.49
20101 994 994.596 1.561 995.064 3.734 996.328 7.72
20104 1011.5 1011.714 1.137 1012.037 2.172 1012.603 2.616
20106 994 994.032 4.21 995.009 5.921 996.107 24.145
20107 995.28 995.6 0.185 995.92 0.806 996.589 2.331
20108 998 998.518 0.755 998.84 1.405 999.495 5.054
20149 1019 1021.756 52.703 1023.181 95.689 1025.876 184.222
20154 991.06 995.127 45.525 997.32 62.024 999.958 78.729
20161 977.28 979.25 19.084 980.323 57.616 981.855 244.594
20162 990 993.703 12.047 994.067 25.874 995.624 152.3
20163 975.98 977.923 19.032 978.906 57.693 980.397 242.639
20164 971.73 973.86 19.472 975.397 60.871 976.821 250.332
20186 1079.24 1082.9 44.67 1086.253 79.587 1091.392 136.011
20198 999 1001.398 10.502 1003.53 22.927 1005.223 138.867
20200 966 966.463 3.277 966.935 8.528 967.768 21.077
20201 967 969.013 4.598 969.617 5.523 970.227 6.378
20208 979 979.934 0 980.58 0.167 981.036 5.274
20071 1005 1006.901 11.525 1010.367 64.472 1013.755 166.637
20182 961.7 964.264 50.214 965.935 121.974 970.119 290.745
20013 1094.66 1099.744 38.925 1103.426 89.414 1104.395 170.257
1826 1038.42 1040.326 11.532 1043.741 46.091 1045.081 191.413
2971 1123.57 1126.027 3.138 1126.236 6.087 1127.676 12.604
3189 988.19 991.545 35.754 992.891 49.929 996.522 40.472
3816 1003.33 1008.528 19.282 1009.925 26.452 1011.235 39.531
3979 970.8 972.68 17.682 974.001 36.777 981.296 59.099
5127 1039.189 1039.344 0.023 1043.197 1.713 1045.577 -1.52
20203 1004 1006.166 11.489 1010.367 23.725 1013.755 36.716
20030 989.211 991.504 211.733 994.842 574.643 998.477 1768.412
56711 969.2 970.155 0 971.096 -1.935 973.291 -6.418
35751 972 972 0 972.475 0 973.346 0
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2-year Event

10-year Event

100-year Event

Basin/Low | Modeled NWL | Modeled HWL | Peak Discharge Modeled HWL Peak Discharge Modeled HWL | Peak Discharge

Point ID ft ft cfs ft cfs ft cfs
54401 972.34 973.25 2.488 976.592 4.946 977.251 11.634
20218 984 985.704 0 987.424 0 990.616 0
20217 988 988.761 0 989.949 0 992.126 0
20219 996 996.605 1.956 997.282 6.26 997.609 20.014
20220 990 991.601 1.8 993.467 2.695 997.487 4.077
20221 997 997.557 0.968 997.94 2.015 998.632 3.88
20223 972 974.217 0.128 974.262 1.221 974.299 2.749
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Memorandum
To: City of Faribault
From: Jake Newhall, PE

Laura Pietila, EIT
Date: April 22, 2022
Re: Stormwater Capital Improvement Project Risk Assessment and Proposed Solutions

Area 1 — Industrial Park
WSB Project No. 017566-000

Background

A portion of the stormwater runoff from the existing Airtech Industrial Park in the northeast corner
of State Highway 21 and Interstate 35 discharges to existing basins (#54 and #103) that are
undersized for the contributing watersheds. To provide adequate stormwater management for the
existing and post development impervious area within the industrial park, the City of Faribault
would like to install a regional best management practice.

Risk Assessment

The undersized Airtech Industrial Park ponds contribute to minor localized flooding and provide
insufficient stormwater treatment for the total 32.7-acre tributary area in existing conditions.

Existing pond #54 has a 100-year high water level of 1,018.3 and existing pond #103 has a 100-
year high water level of 1,030.1 according to the Citywide XPSWMM model. The 100-year
inundation boundaries minorly impact the adjacent parking lots.

Ponds #54 and #103 do not provide any volume reduction via an infiltration mechanism, failing to
meet volume control standards outlined in the current National Pollutant Discharge Elimination
System (NPDES) permit. Although the existing development within the watershed occurred prior
to the current NPDES requirements, the water quality volume to treat the entire tributary area plus
the portion of the industrial park that can be routed to the pond in post development is shown in
Table 1, as attached. Post development runoff rates from the site may not exceed existing rates
according to Table 2, as attached.

Table 1. Water Quality Volume Required

Approximate Post
Development Impervious Required Treatment Volume
Area (ac-feet)
(ac)
46.8 3.9

K:\017566-000\WR\Proposed CIP Areas\Area 1 Industrial Park\017566_Area 1 Risk Analysis Proposed Solution Memorandum - mj.docx
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Table 2. Rate Control*

Storm Event Southeast Runoff Northeast Runoff
Rate (cfs) Rate (cfs)
2-year 20.6 24.1
10-year 44.1 45.3
100-year 124.1 84.3

tApproximate existing conditions runoff rates from the Citywide XPSWMM model.
May be refined at the time of final design.

The total post development impervious area was determined by adding an assumed 80 percent
of the existing undeveloped parcels slated for commercial or industrial development within the
industrial park direct drainage area to the existing impervious area. The required post
development treatment volume was calculated by multiplying the total post development
impervious area by 1-inch.

Site constraints including the presence of hydrologic group D soils as well as a high vulnerability
DWSMA preclude the use of infiltration to meet volume control requirements. Thus, treatment of
the required water quality volume shall be provided to the maximum extent possible focusing on
BMPs that provide pollutant removal from the watershed.

Recommended Risk Reduction Options

To mitigate existing flooding and provide post development regional stormwater quality and
guantity management, several options may be pursued. Both are illustrated on Figure 1, as
attached.

Option 1: Expansion and Enhancement of Existing Wet Basins

Two wet basins (#54 and #103) exist along the southeast side of the Airtech Industrial Park.
Expand each wet pond to meet Nationwide Urban Runoff Program (NURP) standards (dead
storage volume to treat 2.5 inches over the entire watershed draining to the pond).

Enhance the two existing basins with a filter bench sized to treat all tributary post development
impervious area and meet the 48-hour drawdown requirement per the Minnesota Stormwater
Manual.

Install outlet control structures from basin #54 and basin #103 that allow the site to meet rate
control per Table 2, as attached.

Route runoff from the north portion of the drainage area to basin #54 by extending the storm
sewer within Airtech Court and removing two outfalls on the north and northeast side of the
industrial park.

The existing building adjacent to the two basins has a finished floor elevation (FFE) and low
opening of approximately 1,026 feet (LiDAR). The low floor elevation will be a minimum of 1 foot
above the normal water level of the adjacent basins and the low opening elevation will be a
minimum of 2 feet above the high-water level for the 100-year event. The low opening must also
be 1 foot above the emergency overflow elevation. To reduce the chance of parking lot flooding,
the 100-year high water level shall be 1 foot below the edge of shoulder.
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The approximate design components and quantities are outlined in Table 3, as attached.

Table 3. Option 1 Preliminary Design Outline

Name Design Component Quantity Unit
Trunkline Storm Sewer? 36-inch Pipe 2,700 feet
Drainage Area 73.4 acres
Normal Water Level 1,011 feet
Maximum HWL 1,018 feet
Approximate Proposed HWL 1,017.3 feet
Maximum EOF Elevation 1,019 feet
Basin 54 P_roposed EOF Elevation 1,019 feet
Filter Bench Surface Area 1.13 acres
Water Quality Depth 15 feet
Water Quality Volume 3.5 acre-feet
NURP Pond Surface Area 1.1 acres
NURP Pond Average Depth 9 feet
Outlet Control Structure Orifice 21 inches
Drainage Area 10.0 acres
Normal Water Level 1,020 feet
Maximum HWL 1,024 feet
Approximate Proposed HWL 1,023.9 feet
Maximum EOF Elevation 1,025 feet
. Proposed EOF Elevation 1,025 feet
Basin 103 Filter Bench Surface Area 0.25 acres
Water Quality Depth 1.3 feet
Water Quality Volume 0.68 acre-feet
NURP Pond Surface Area 0.25 acres
NURP Pond Average Depth 7 feet
Outlet Pipe 27 inches

'Does not include storm sewer necessary for new development.

Volume control will not be met to NPDES standards because infiltration is limited due to site
conditions. However, NURP basins with filtration benches may remove up to 90 percent of the
total phosphorus and 90 percent of the total suspended solids (BMP standard removals, Carver
County Water Resource Management Ordinance and BMP Guidelines, 2016). The water quality
volume provided by the filter benches is greater than the required water quality volume, as
outlined in Table 4, as attached.

Table 4. Water Quality Volume Provided

Approximate Post
Development Required Treatment | Provided Treatment
Impervious Area Volume (ac-feet) Volume (ac-feet)
(ac)
46.8 3.9 4.2

Preliminary XPSWMM modeling of the existing and post development conditions indicates that
rate control can be met for the site according to Table 5, as attached.
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Table 5. Proposed Rate Control

Existing Existing Proposed Existing
Storm Event Southeast Northeast Southeast Southeast
(cfs) (cfs) (cfs) (cfs)
2-year 20.6 24.1 9.8 0
10-year 44.1 45.3 28.7 19.3
100-year 124.1 84.3 37.4 62.0

Localized flooding shall be mitigated. The proposed HWLs for basin #54 and #103 are 1017.3
and 1023.9, not impacting the adjacent parking lots and meeting freeboard requirements.

The exact routing of the collection and conveyance system shall be determined at the time of final
design.

Option 2: Expansion and Enhancement of Existing Wet Basins and Future Development
Onsite Treatment

To reduce the trunkline storm sewer and surface area needed for regional basin #54, the future
development in the northwest corner of the industrial park may provide onsite treatment via basin
#20063 and #20064. The developer would be responsible for meeting volume and rate control
requirements for their parcel.

Differences from Option 1 include storm sewer routing and basin size. Install storm sewer to
connect basin #20063 to #20064 which would then outlet to the wetland to the north via an
existing outfall. The runoff from the parking lot on the north side of the industrial park would still
be required to be collected and conveyed via storm sewer along Airtech Court to basin #54.
Approximate public design components and quantities are outlined in Table 6, as attached.

Table 6. Option 2 Preliminary Design Outline

Name Design Component Quantity Unit
Trunkline Storm Sewer?! 24-inch Pipe 2,120 feet
Drainage Area 42.8 acres
Normal Water Level 1,011 feet
Maximum HWL 1,018 feet
Approximate Proposed HWL 1,018 feet
Maximum EOF Elevation 1,019 feet
Basin 54 P_roposed EOF Elevation 1,019 feet
Filter Bench Surface Area 0.9 acres
Water Quality Depth 15 feet
Water Quality Volume 2.7 acre-feet
NURP Pond Surface Area 0.9 acres
NURP Pond Average Depth 8 feet
Outlet Control Structure Orifice 21 inches
Drainage Area 10.0 acres
Normal Water Level 1,020 feet
Maximum HWL 1,024 feet
Basin 103 Approximate Proposed HWL 1,023.9 feet
Maximum EOF Elevation 1,025 feet
Proposed EOF Elevation 1,025 feet
Filter Bench Surface Area 0.25 acres
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Water Quality Depth 1.3 feet
Water Quality Volume 0.68 acre-feet
NURP Pond Surface Area 0.25 acres
NURP Pond Average Depth 7 feet
Outlet Pipe 27 inches

!Does not include storm sewer necessary for new development.

Preliminary Cost Estimate

The expansion and enhancement of two regional NURP basins with filter benches according to
Option 1 has an estimated capital cost of $1.99 million. By following Option 2, a $414,000 savings
to the City is approximated. See the detailed cost estimates below.

Preliminary Opinion of Probable Cost
Option 1: Expansion and Enhancement of Existing Wet Basins
City of Faribault
Description Unit Qty Unit Price Extension
Mobilization LS 1 $ 66,000 | $ 66,000
Clearing and Grubbing AC 2.2 $ 7500 | $ 16,500
Excavation/Grading CcY 46420 | $ 8| % 371,360
;J:c?t?a;dtirlaein with pea gravel and LE 1350 $ 35| 3 47.250
Extend/Replace Inlet Structure Each 2 $ 3,000 | $ 6,000
Engineered Filter Media CcY 3340 | $ 150 | $ 501,000
Outlet Control Structure Each 2 $ 5000 | $ 10,000
Trunkline Storm Sewer (36") LF 2700 | $ 125 % 337,500
Erosion Control LS 1 $ 16,000 | $ 16,000
Site Restoration LS 1 $ 10,000 | $ 10,000
SUBTOTAL ESTIMATED CONSTRUCTION COSTS $ 1,381,610
20% CONTINGENCIES $ 276,322
TOTAL ESTIMATED CONSTRUCTION COSTS $ 1,657,932
20% ENGR., FISCAL & ADMIN $ 331,586
TOTAL ESTIMATED PROJECT COSTS $ 1,989,518
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Preliminary Opinion of Probable Cost
Option 2: Expansion and Enhancement of Existing Wet Basins
City of Faribault
Description Unit Qty Unit Price Extension
Mobilization LS 1 $ 52,110 | $ 52,110
Clearing and Grubbing AC 1.8 $ 7500 | $ 13,500
Excavation/Grading CY 36380 | $ 8| % 291,040
;J:c?tee;dtirlaem with pea gravel and LE 1300 $ 35| 3 45,500
Extend/Replace Inlet Structure Each 2 $ 3,000 | $ 6,000
Engineered Filter Media CY 2780 | $ 150 | $ 417,000
Outlet Control Structure Each 2 $ 5000 | $ 10,000
Trunkline Storm Sewer (24") LF 2120 | $ 110 | $ 233,200
Erosion Control LS 1 $ 16,000 | $ 16,000
Site Restoration LS 1 $ 10,000 | $ 10,000
SUBTOTAL ESTIMATED CONSTRUCTION COSTS $ 1,094,350
20% CONTINGENCIES $ 218,870
TOTAL ESTIMATED CONSTRUCTION COSTS $ 1,313,220
20% ENGR., FISCAL & ADMIN $ 262,644
TOTAL ESTIMATED PROJECT COSTS $ 1,575,864
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Existing Issues:

- The Airtech pond (Basin 54) is undersized for the existing tributary area and
does not provide adequate stormwater management.

- The 100-year high water levels of Basin 54 and Basin 103 contributes to
flooding within the adjacent parking lots.

RCERNETel

Recommendation:
- Option 1:

> Expand and enhance Basins 54 and 103 to treat the existing and post
development impervious area within the industrial park. Filter benches and
outlet control structures shall be installed to control discharge volumes and
rates. Collect and convey stormwater runoff from the industrial park to the
expanded basins.
- Option 2:

> In addition to the improvements outlined in Option 1, developments in
the northwest corner of the industrial park shall provide onsite treatment to
reduce the surface area needed for Basin 54.
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Memorandum
To: City of Faribault
From: Jake Newhall, PE
Laura Pietila, EIT
Date: April 22, 2022
Re: Stormwater Capital Improvement Project Risk Assessment and Proposed Solutions

Area 2 — Twin Lakes
WSB Project No. 017566-000

Background

The City of Faribault has identified the need for a secondary outlet from basin 20220, the final
waterbody in the Twin Lakes chain. The basin currently outlets via a submerged pipe to a channel
which flows to the Cannon River. In addition, the drain tile outlet from basin 20219 has degraded
over time and is no longer functioning as intended. Twin Lakes are MNDNR Public Waters and
five lakes within the chain are identified in the National Wetland Inventory. Figure 2, as attached,
outlines the existing conditions and a future improvement schematic.

Risk Assessment

Without a functioning outlet, basin 20219 outlets by overtopping a natural overflow at 997-feet.
Water must then travel over a 3.2 percent slope to reach the downstream waterbody (basin
20220), increasing the risk of channel erosion between basin 20219 and basin 20220.

The natural overflow elevation from basin 20220 is at 999-feet. In a major flooding event, the
water must build up in basin 20220 and basin 20219 to the overflow elevation before basin 20220
can discharge. This causes overtopping of Alvey Trail, a rural roadway, and the water level
coming within several feet of Acorn Tralil.

From the existing conditions XPSWMM analysis, there does not appear to be any primary
structures impacted by the 100-year high water levels adjacent to the five lakes. However, basins
20220, 20080, and 20081 have a modeled 100-year high water level that comes within a foot of
the adjacent roadways, Alvey Trail and Acorn Trail.

Survey along Acorn Trail is recommended prior to pursuing a risk reduction option to accurately

determine the roadway shoulder elevation, culvert sizes, culvert invert elevations, and current
normal water level of all five basins.

Proposed Risk Reduction Option
Option 1: Install New Outlet Infrastructure from Basins 20220 and 20219

The City indicated that outlet structure updates to basins 20220 and 20219 are a high priority. To
minimize risk, it is recommended to install outlet control structures that will allow for 1-foot of

K:\017566-000\WR\Proposed CIP Areas\Area 2 Twin Lakes\017566_Area 2 Risk Analysis Proposed Solution Memorandum - mj.docx
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freeboard from the roadway shoulders to the 100-year high water level, consistent with the
MnDOT Drainage Manual.

Install an outlet control structure with an inlet pipe, outlet pipe, and grate overflow to control
discharge from basin 20219 to basin 20220. Lower the normal water level of basin 20219 to allow
for adequate freeboard from the 100-year high water level to the emergency overflow elevation to
reduce erosion potential by avoiding consistent use of the emergency overflow. The design
components are listed below.

e Install an outlet control structure with a 5-foot diameter, a grate at 996.9-feet, a 24-inch
RCP into the structure at 994.5-feet to set the normal water level, and a 24-inch RCP
primary outlet that is 230-feet long with a 0.7 percent slope.

e The overland emergency overflow from basin 20219 to basin 20220 shall be built up to
997.6-feet to allow for 1-foot of freeboard between the 100-year high water level and the
overflow.

In addition to the existing submerged outlet pipe, install a secondary outlet from basin 20220,
which outfalls into the downstream channel, to lower the high-water level of basin 20220. An
outlet control structure with a weir and orifice is recommended to control the outflow rates and the
100-year high water level, as listed below.

e Install an outlet control structure with a 5-foot diameter, a weir wall at 996-feet, an 8-inch
orifice in the weir wall at 992-feet, and a 24-inch RCP primary outlet that is approximately
145-feet long with a 1.4 percent slope.

With the recommended outlet configuration, the peak discharge rates will be slightly increased at
the ultimate discharge point (i.e., the channel which flows to the Cannon River), but the 100-year
high water level will be reduced in basins 20219 and 20220. See Table 1 and Table 2, as
attached. It is important to note that without modifying the outlets from the upstream lakes in the
chain, the 100-year high water levels of basins 20080 and 20081 are still within 1-foot of Acorn
Trail’'s shoulder, failing to meet freeboard requirements.

Table 1. Discharge Rates from Basin 20220 to Channel

. : Option 1 Recommended
Storm Event Edsiting PISE nenge Reite Condition Discharge Rate
(Ei) (cfs)
2-year 1.8 1.8
10-year 2.7 4.2
100-year 4.1 8.0
Table 2. Option 1 Basin 100-year High Water Levels
Option 1 :
sasin | EXingHaL | Rocommondes | AlONabIe WL (rovides Lo
(ft) Condition HWL (ft)
(ft)
20220 997.5 995.3 997.0
20219 997.6 996.6 997.5
20221 998.6 998.6 999.0
20082 1006.6 1006.6 1007.0
20080 1007.1 1007.1 1007.0
20081 999.6 999.6 997.5
20154 1000.0 1000.0 1001.0
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To account for the slightly increased rates out of basin 20220, streambank stabilization measures
are recommended downstream in areas susceptible to erosion.

Option 2: Upsize Outlets on Five Lakes

To meet the MnDOT freeboard requirement of 1-foot from the 100-year HWL to the shoulder of
the adjacent roadway for all 5 basins as shown in Table 3, as attached, install outlets from the
basins according to Option 1 and the sizes listed below.

e Upsize the driveway culvert outlets from basin 20080 to basin 20081 from a 12-inch CMP
to a 24-inch RCP.

e Lower and upsize the driveway culvert outlet from basin 20081 to basin 20154 from an 8-
inch CMP to a 42-inch RCP with an upstream invert at 994-feet.

e Upsize the culvert under Acorn Trail from basin 20154 to basin 20220 from a 36-inch
CMP to a 42-inch RCP.

Table 3. Option 2 Basin 100-year High Water Levels

Option 2 Recommended Allowable HWL (Provides 1-foot
Basin Condition 100-year HWL of Freeboard to Roadway)
(ft) (ft)
20220 996.0 997.0
20219 996.1 997.5
20221 998.6 999.0
20082 1006.6 1007.0
20080 1006.8 1007.0
20081 997.3 997.5
20154 997.2 1001.0

Preliminary Cost Estimate

Option 1 is anticipated to cost $341,000, including contingencies and indirect costs. Option 2 is
estimated to cost $571,000, including contingencies and indirect costs. Detailed cost estimates
are included below.

Preliminary Opinion of Probable Cost
Option 1: Twin Lakes Outlet Modifications
City of Faribault
Description Unit Qty Unit Price Extension
Mobilization LS 1 $ 11,000 | $ 11,000
Access Road LF 550 $ 6% 3,300
Clearing and Grubbing AC 0.1 $ 7,500 | $ 750
Removal and Disposal of Tile Line LF 350 $ 5| % 1,750
24" RCP Storm Sewer LF 540 $ 110 | $ 59,400
Outlet Control Structure 1 EACH 1 $ 8,000 | $ 8,000
Outlet Control Structure 2 EACH 1 $ 12,000 | $ 12,000
Demolition of Roadway SY 200 $ 21| $ 4,000
Rural Roadway Reconstruction LF 150 $ 150 | $ 22,500
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Streambank Stabilization LS 1 $ 100,000 | $ 100,000
Site Restoration LS 1 $ 9,000 | $ 9,000
Erosion Control LS 1 $ 5,000 | $ 5,000
SUBTOTAL ESTIMATED CONSTRUCTION COSTS $ 236,700
20% CONTINGENCIES $ 47,340
TOTAL ESTIMATED CONSTRUCTION COSTS $ 284,040
20% ENGR., FISCAL & ADMIN $ 56,808
TOTAL ESTIMATED PROJECT COSTS $ 340,848
Preliminary Opinion of Probable Cost
Option 2: Twin Lakes Outlet Modifications
City of Faribault
Description Unit Qty Unit Price Extension
Mobilization LS 1 $ 19,000 | $ 19,000
Access Road LF 550 $ 6| $ 3,300
Clearing and Grubbing AC 0.3 $ 7,500 | $ 2,250
Removal and Disposal of Tile Line LF 350 $ 5| % 1,750
Removal and Disposal of Culverts LF 120 $ 10| $ 1,200
24" RCP Storm Sewer LF 590 $ 110 | $ 64,900
42" RCP Culvert LF 135 $ 175 | ¢ 23,625
Outlet Control Structure 1 EACH 1 $ 8,000 | $ 8,000
Outlet Control Structure 2 EACH 1 $ 12,000 | $ 12,000
Demolition of Roadway SY 600 $ 21| $ 12,000
Rural Roadway Reconstruction LF 150 $ 150 | $ 22,500
Driveway Reconstruction LF 640 $ NV % 57,600
Roadway Reconstruction LF 130 $ 350 | $ 45,500
Streambank Stabilization LS 1 $ 100,000 | $ 100,000
Site Restoration LS 1 $ 16,000 | $ 16,000
Erosion Control LS 1 $ 7,000 | $ 7,000
SUBTOTAL ESTIMATED CONSTRUCTION COSTS $ 396,625
20% CONTINGENCIES $ 79,325
TOTAL ESTIMATED CONSTRUCTION COSTS $ 475,950
20% ENGR., FISCAL & ADMIN $ 95,190
TOTAL ESTIMATED PROJECT COSTS $ 571,140

Page 93 of 202



Existing Issues:

- Broken drain tile pipe from Basin 20219 to Basin 20220.

- Submerged outlet pipe from Basin 20220 to channel.

- Flooding concern in large storm event because emergency overflow from the
area is at 999 feet.

- Insufficient freeboard from 100-year high water level to roadway shoulders.

Recommendation:
- Survey is recommended along Acorn Trail within watershed boundary to verify
shoulder elevations, culvert sizes, and culvert invert elevations.
- Option 1:
<A ) > Install an outlet control structure and a new pipe from Basin 20219 to
0Oak Grove S | Basin 20220, lowering the NWL of Basin 20219.
SCixeted : - ' > Raise the emergency overflow elevation from Basin 20219 to 997.6 feet.
/ > Install a secondary outlet control structure and new pipe from Basin
20220 to the outlet channel.
> Stabilize the streambanks downstream of the outlet from Basin 20220
to mitigate increased rates.
- Option 2:
> In addition to the improvements outlined in Option 1, upsize and lower
the driveway culverts from Basins 20080 and 20081 as well as the centerline
culvert from Basin 20154 to provide adequate freeboard to Acorn Trail.
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Memorandum
To: City of Faribault
From: Jake Newhall, PE
Laura Pietila, EIT
Date: April 22, 2022
Re: Stormwater Capital Improvement Project Risk Assessment and Proposed Solutions

Area 3 — 18" Ave Outfall
WSB Project No. 017566-000

Background

The existing 18" Avenue and Paulis Drive storm sewer discharges directly to a wetland area
between 18" Avenue and Lyndale Avenue (State Highway 21). The City of Faribault has reported
that erosion is present at the outfall. In addition, localized flooding is present on Paulis Drive and
18" Avenue. As future development is anticipated in the area, the City desires a regional pond to
provide stormwater management for the post development impervious area. Figure 3, as
attached, outlines the existing conditions and a future improvement schematic.

Risk Assessment

The 18" Avenue and Paulis Drive storm sewer outfall discharges into a ravine approximately 15
vertical feet above the downstream wetland. The point source flow passes over a slope which has
resulted in erosion, carrying sediment downstream.

XPSWMM modeling shows localized flooding at 18" Avenue and Paulis Drive, potentially
impacting several primary structures in the area. The flooding is a result of undersized storm
sewer that is unable to convey the full 10-year event and insufficient inlet capacity to capture all
runoff. In addition, per LIDAR elevations, basin 20000 and low point 3934 utilize emergency
overflow paths in the 100-year event, adding additional water to the undersized storm sewer
system.

The total watershed area to the low point downstream of the 18" Avenue and Paulis Drive storm
sewer outfall is 283.8 acres. 70.2 acres of the total watershed area has inadequate stormwater
treatment and contributes 18 acres of existing untreated impervious area to Cannon River, which
is listed as impaired for aquatic life and aquatic recreation. Future commercial and residential
development is planned in the area, which will increase the total impervious area within the
watershed.

For development and redevelopment, the National Pollutant Discharge Elimination System
(NPDES) permit requires permanent stormwater management. Although the development in the
watershed occurred prior to the current NPDES requirements, the water quality volume to treat
the post development area is shown in Table 1, as attached. Proposed runoff rates may not
exceed the existing runoff rates tabulated in Table 2, as attached.
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Table 1. Water Quality Volume

Post Development Impervious Area | Required Treatment Volume?
(ac) (ac-feet)
30 2.5

1 inch of runoff from post development impervious area

Table 2. Rate Control

Storm Event Runoff Rate (cfs)
2-year 29.1
10-year 68.0
100-year 278.1

The post development impervious area within the drainage area to be treated is estimated to be
30 acres (assuming 68 percent impervious for commercial and residential mixed use future
development area).

Site constraints including the presence of a high vulnerability DWSMA preclude the use of
infiltration to meet volume control requirements. Thus, treatment of the required water quality
volume shall be provided to the maximum extent possible focusing on BMPs that provide
pollutant removal from the watershed.

Proposed Risk Reduction Option
Regional Basin

Construct a regional Nationwide Urban Runoff Program (NURP) basin with a filter bench to treat
the drainage area that currently discharges untreated to the Cannon River.

The future regional basin should be sized to contain the 100-year storm event from the entire
contributing watershed (283.8 acres) to provide flood control.

A NURP basin with a filter bench is recommended to provide adequate pretreatment, treatment of
the water quality volume, storage, and drawdown requirements. Site the basin adjacent to the
existing wetland. The exact location shall be determined during site design considering the
developable area and depth to groundwater.

The existing building to the north of the recommended basin location has a low opening and low
floor elevation of approximately 990-feet (LIDAR). The low floor elevation will be a minimum of 1
foot above the normal water level of the adjacent basins and the low opening will be a minimum
of 2-feet above the high-water level for the 100-year event. The low opening must also be 1 foot
above the emergency overflow elevation.

Basin preliminary design components are listed in Table 3, as attached.

Table 3. Regional Basin Preliminary Design Outline

Desigh Component Quantity Unit
Drainage Area 283.8 acres

Normal Water Level 978 feet
Maximum HWL 988 feet
Approximate Proposed HWL 987.6 feet
Maximum EOF Elevation 989 feet
Proposed EOF Elevation 989 feet
Filtration Surface Area at NWL 0.8 acres
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Water Quality Depth 0.9 feet
Water Quality Volume 2.5 acre-feet
NURP Pond Surface Area at NWL 2.1 acres
NURP Pond Average Depth 4 feet
Outlet Control Structure Orifice 36 inch
QOutlet Control Structure Orifice Elevation 978.9 feet

The peak flow rates out of the regional basin will allow the area to meet rate control requirements
as shown in Table 4, as attached.

Table 4. Proposed Rate Control

Existing Runoff Rate Proposed Runoff Rate
Storm Event g(cfs) P (cfs)
2-year 29.1 7.8
10-year 68.0 25.0
100-year 278.1 91.7

Erosion Mitigation

To mitigate the erosion concern, it is recommended to pipe the storm sewer outfall from 18™
Avenue to the proposed regional basin. Fix any existing erosion with fill and stabilize with
vegetation.

Storm Sewer and Street Flooding at Low Points

Upsize the trunkline storm sewer from the intersection of Paulis Drive and 19" Avenue through to
the outfall to the regional basin as outlined below.

e  36-inch pipes with 0.5 percent slopes along Paulis Drive and 1 percent slopes along 18™
Avenue to the outfall are needed to convey the stormwater in the 10-year event.
e The storm sewer will need to be lowered to the outfall to provide adequate cover.
e To mitigate inlet capacity issues and meet MNnDOT State Aid spread requirements for an
assumed ADT of 1,500 and a design speed less than 40 mph, add:
o Three additional catch basins upstream of the low point on the south/west side of
Paulis Drive.
o One additional catch basin at the low point on the south/west side of Paulis Drive
for a total of two catch basins at the low point.
o Three additional catch basins upstream of the low point on the north/east side of
Paulis Drive.
o One additional catch basin at the low point on the north/east side of Paulis Drive
for a total of two catch basins at the low point.
o One catch basin south of the low point on the west side of 18" Avenue.
o Two additional catch basins at the low point on the west side of 18" Avenue for a
total of three catch basins at the low point.

Upsizing the storm sewer will allow for adequate conveyance for the 10-year, 24-hour storm
event within the pipes, reducing the frequency of street flooding. XPSWMM modeling of the 100-
year event shows that the storm sewer upsizing will reduce high water levels at low points on
Paulis Drive and 18" Avenue according to Table 5, as attached. When reconstructing storm
sewer in Paulis Drive and 18" Avenue, ensure that the overland flow routes out of the low points
have 2-feet of freeboard to the nearby structures to reduce flood potential in large storm events.
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Table 5. 18" Avenue and Paulis Drive 100-year HWLs

XPSWMM | Existing HWL | Proposed HWL | Reduction
Node (ft) (ft) (ft)
2631 1004.9 1004.6 -0.3
2639 1006.9 1006.8 -0.1

Preliminary Cost Estimate

The proposed improvements are anticipated to cost $1.925 million, outlined in the cost estimate

below.
Preliminary Opinion of Probable Cost
Regional Basin and Storm Sewer Improvements
City of Faribault
Description Unit Qty Unit Price Extension
Mobilization LS 1 $ 64,000 $ 64,000
REGIONAL BASIN
Clearing and Grubbing AC 3 $ 7,500 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>