


This information is being provided as an educational
resource to Skyline Community members. Please note that
the views and information provided in these slides was put
together by individual water mitigation committee members.
Each individual's perspective does not necessarily reflect the
consensus of the committee and does not reflect any official
stances by the City of Skyline. Community members are
encouraged to reach out to committee members for more
iInformation.



Agenda

6-6:30
6:30-8

8-8:30

Visit Info & Feedback Tables, Plate up and settle in

Presentations

e Background & issues (Joanne)

e Tile system, ownership, and easements (Nancy)

e Tile condition, past maintenance, proposed future maintenance (Jim)
e Homeowner's survey results and high-level findings (Janet)

e Homeowner's guide - strategies for your property (Rob & Jen)

e Home basement waterproofing (Nick Barke, Complete Basements)
e Landscaping, vegetation, and soil health strategies (Joanne)

o Q&A

Visit Info & Feedback Tables, Fill out feedback forms



Background

Volunteer committee:

Nancy Kluck, Janet Nelson, Jim
Attarian, Jen Heimer, Rob Pipal,
Joanne Boettcher

Committee goal:

Develop and share strategies to
help residents and ideas for City
Council to consider



Many things contribute to Flooding Issues in Skyline

e “Heavy” (clay and loam) soils and high water table
e Increases in precipitation amounts and intensity

e Homes with (finished) basements

e Local or micro-site hydrology

e Degraded soil quality and vegetative communities
e Limited drainage infrastructure

e Functionality of drainage system

e Limited city budget and staffing






Issue: Soils



Issue: High water table



Issue: Increased precipitation amounts & intensity



Issue: Changes to vegetation



Issue: Local/micro-site hydrology and basements



Issue: Limited drainage infrastructure & function



Issue: Limited drainage infrastructure & function



Limited budget and staff




Drain Tile Lines
Easements
April 2026



Talking points

City of Skyline Drainage Tile lines

Location of Line #1.,# 2, #3 and #4

Easements

Where are they?

History of the easements?

How to find documentation about your property
and easements?

General guideline when there are easements on
your property?






Two of the City of Skyline Drainage Tile Lines have easements
These are generally located on the back 10 ft of the property.
There are a few homes on the drain line with no record on file for
easements

A few properties have easements along side yards

Two of the Drainage Tile Lines are Privately owned by
households on the line and do NOT have an easement on file.




What is an Easement?

To understand the concept of easement property, consider the following
key points:

e An easement is a legal right to use someone else's land for a specific
purpose.

e [t does not grant ownership of the land, only limited use rights.

e Easements can be created through agreements, necessity, or by law.

e Common types include utility easements, access easements, and
conservation easements.

e Easements can be permanent or temporary, depending on the agreement.

e They are typically recorded in property deeds to ensure legal recognition.



The City of Skyline Drainage Tile Lines and easements

The City of Skyline Drainage Tile Line easements
contain the two city’s drainage tile lines which were
placed for subterranean water drainage created by
extreme weather.

These easements are also very important for the city
officials to have immediate access for repairs and
improvements.



History of the City of Skyline Easements

The original easement history dates to May of 1957

City of Skyline created a Drainage Agreement and Easement with homeowners on
the interior lots of Skyline.

The purpose of this agreement was to erect a drainage system consisting of
intercepting tile lines laid over and upon the lots.

The intent was to provide a drainage system for subterranean waters from all
the people who owned land abutting upon or contiguous to the lots .

In December of 1969, another agreement with the homeowners along the
easement where homeowners assigned all their rights, title and interest under
the original Drainage Agreement to the Village of Skyline.

Ownership of the property remains with the homeowner.




Which properties have Easements?

Review the city map
Find your property
See the location of the Drainage Tile line

oo

[ Most properties and lots located in the interior sections of the City of Skyline both
in Skyline 1 and Skyline 2 will have easements for the cities Drainage Tile Line.
The Drainage Tile Lines are identified as Line #1 and Line #2

[ Line #3 DrainageTile Line is privately owned by 8 households. Line #4 is a
privately owned by 6 households. These line are both located behind the homes.
There are NO EASEMENTS on file with the City of Skyline for either of these
drainage lines.






Where can you find documentation about the easement agreement for my property?

e All homes with easements on their property have that language listed on
their Deed. When you purchase a home, the previous owner needs to provide a
lot survey at closing showing where the property corners and easements are. If
you can't find the survey, every homeowner can find information and descriptions
of their easement and property lines listed on their Certificate of Survey, Abstract
or Deed located at the Blue Earth County Government Center.

® Generally, this easement will be located at the back of your property lot line. Each
easement is approximately 10 ft. That will mean 10 ft of each resident’s property.
City maps are available for the exact location of these tile lines.




General guidelines to help property owners better understand what may be allowable
within the easement located on their property?

Surface landscaping is typically allowed

e Planting trees and shrubs is discouraged in easements that involve drainage ways.
e Some structures may be allowed provided they are easily moved or removed from
foundations to provide access to the easement.
o Sheds with portable floors
o Fences installed on the property line that do not interfere in any way with existing
easement access.
o lIrrigation systems that do not interfere in any way with existing underground tile lines.
o Decks that are not permanently attached to the house and located in the easement must
be free standing
o Any structure placed on the easement should be approved by City Council.
o No construction or landscaping that will change or alter drainage patterns is
allowed.
e Good idea to check with the city before adding structures to the

easement area.



Tile Condition, Past and Future Maintenance
Jim Attarian






























Maintenance Plan 2026

Root Control

RootX
e |Initial application (done)
e Apply after Jettering (April May)
e Fall application
Trees in problem areas should come down and stumps killed.

Mud/Gravel Clearing
e Jetter with volume boost from firehoses to fully flush lines
e Dig out manholes (again)
e Fit outtake lines with elbows to allow dirt to settle in manholes, to prevent dirt intrusion into the lines.

Complete line camera inspection. Some areas may need professional scoping.






Suggested Regular Maintenance

Annual RootX treatment (if trees not felled)
Surveillance scoping and flow testing
Jetter as needed

e Limitations of Jettering
e Potential pipe damage



Flooding

Observations:

Time from onset of rainfall to basement flooding is
short, so at least some surface water must penetrate
to footing level quickly.

People described almost immediate relief of standing
surface water and basement inflow when Line 2 was
opened, suggesting rapid movement of
ground/surface water into the tile line.

Swales between houses from backyards to road
seem lacking, so water may largely be trapped in the
backyards or around houses (My observation: |
hope I’'m wrong)



Conclusions:

A fair percentage of the rainfall around the houses
and backyards may be trapped without runoff to the
streets and surface storm drains.

A good portion of surface water seems to move
quickly to the footing level.

The tile lines, designed to drain water from house
foundation drains, may in fact be dewatering the
entire area, as some homeowners have described.



How does ground water enter the tile line directly?

e Seams opening up due to pipe sections shifting.
e Mortar at seams failing. (Ours is 75 years old)
e Partial pipe collapse or cracking.



What went wrong?



Can the tile line handle the water load?

It depends on what percentage of rainfall stays in the backyards and penetrates to
the deep subsoil, and the rate at which it occurs. Let’s look at the limiting case
example, 100% water is trapped in the backyard area.

Rate of rainfall into collective backyards

900 foot length of pipe, 50 foot on either side = 90,000 sq feet
=2.1 acres

2 inches rain/hour x 2.1 acres = 113,000 gallons/hour or 1900 gpm



Takeaway Capacity

900 foot concrete drain pipe, 1%/2% 900 foot concrete drain pipe, 1%
slope, 0 head (gpm) slope, 8 foot head (gpm)
6” 250/350 450
8” 550/750 900
10” 1000/1400 1400

In our scenario, with 8 inch lines flowing at capacity, the backyard area is gaining net
1000-1400 gpm. Roughly the equivalent of 1 large backyard inground swimming
pool dumped into the collective backyards every 20 minutes.



Bottom Line: The tile line system was designed to collect water
weeping into the footing drain system, it was not meant to be the
major route of dewatering of the entire backyard area. Aging of the
line however has likely led it to become exactly that. Note that water
penetrating through open seams, cracks, etc competes with footing
drain water for line capacity.

The ability of the tile line to keep up with hydraulic load depends upon a
number of factors: the rate of rainfall, the fraction of water trapped
around the houses and in the backyards, and the rate at which it
penetrates into the deep subsoil and into the pipe. It's complicated.



But wait, there’s more...

Maximal flow rates listed earlier are for pipes that are completely full.
For a full 900 foot section of pipe at 1% grade, the end of the pipe is 9
feet below the head, meaning that the hydraulic pressure at the end is 9
feet minus frictional loss along the pipe. For an obstructed pipe
frictional loss is zero, and the the pressure would be 9 feet of water...or
about the pressure at the deep end of a swimming pool. In that
scenario, a tile system draining into the line would experience back
pressure which could force water back to the house. For a flowing pipe
the pressure is somewhat less, but not zero.



How do we prevent flooding?

1.  Optimize water management at the household
level. (Subject of the next presentations)

2. System improvements



Tile system fixes to consider

Ultimate: Replace tile line with 10-12” solid double wall HDPE
pipe, and twin with perforated drain pipe surrounded by
gravel/sand to drain deep water. Build separate surface system
to drain surface water. Expensive, and would be a huge
disruption of the backyards.

Practical Optimize the current tile line system and concentrate
on surface water management.



Surface water in perspective

In a 6” rain, 1 acre collects 162,000 gallons of water
Equivalent to 6 backyard swimming pools (20°x 40’ diving pool)






Homeowner Survey Results and Findings
Janet Nelson



Homeowner’s Guide: Strategies for Your
Property
Robert Pipal & Jen Heimer



Why Drainage Matters

e Foundation Protection: Water is the "primary agent of destruction" for
residential structures.

e Hydrostatic Pressure: Prevents water from pushing against basement
walls.

e Health & Safety: Reduces the risk of mold, mildew, and wood rot in crawl
spaces.

e Soil Stability: Manages the expansion and contraction of soil that causes
structural cracks.



Recognizing Common Problems (Outdoors)

Standing Water: Pooling near the foundation hours after rain.

e Soggy Lawns: Persistent "spongy" areas in the yard.

e Landscaping Erosion: Mulch or soil being washed away near the house
perimeter.

e Neighborly Impact: Note how shared fences or driveways redirect water
toward your lot.



Recognizing Common Problems (Indoors)

Visible Stains: Watermarks on the lowest levels of the structure.
Efflorescence: White, powdery mineral deposits on concrete walls.
Musty Odors: Persistent "basement smell" indicating hidden moisture.

Structural Red Flags: New or widening cracks in foundation or basement
walls.



The First Line of Defense: Gutters & Downspouts
Gutter Health: Must be clear of debris, securely fastened, and slightly angled
toward outlets.

The 6-10 Foot Rule: Downspout extensions should direct water at least 6 to
10 feet away from the foundation.

Termination Points: Use splash blocks, plastic extensions, or buried pipes to
disperse concentrated flow.

Pro Tip: If water "overshoots" in roof valleys, install splash guards.



Proper Grading: The Golden Rule

The Goal: Ensure the ground slopes away from the house.
The Metric: A fall of 6 inches over the first 10 feet of distance.
Maintenance: Use a long level or string line to confirm the slope.

e Add and compact soil in "lifts" rather than one large dump.
e Finish with topsoil and mulch to prevent erosion.



Subsurface Drainage Systems

French Drains:

e Atrench filled with gravel and a perforated pipe wrapped in filter fabric.
e Best for intercepting groundwater on slopes or perpetually soggy yard
areas.

Foundation Drains (Weeping Tile):

e |Installed deep at the foundation footing.
e Collects groundwater and routes it to a sump pit where a pump expels it.



8-Step Guide to Roof Drainage

—_—

W

Evaluate: Look for pooling, overflows, or watermarks.
Clear Debris: Regularly clean leaves and twigs from
gutters.

Ensure Slope: Confirm gutters angle toward downspouts.
Install Guards: Use gutter guards to keep pathways clear
and reduce maintenance.

Inspect Flashing: Check chimneys, vents, and joints;
repair leaks immediately.

Redirect Downspouts: Use extensions to guide water to
safe drainage areas.

Advanced Solutions: Consider catch basins or
underground pipes for complex issues.

Schedule Maintenance: Set a routine inspection calendar
to catch problems early.



Common DIY Mistakes to Avoid

Neglecting Inspections: Waiting until the basement floods is too late.
Incorrect Gutter Sloping: Stagnant water leads to rust and corrosion.

Ignoring Capacity: Ensure gutter size matches your roof area and local
rainfall levels.

Poorly Positioned Downspouts: Never let a downspout dump water right at
the foundation corner.



Eco-Friendly Strategy: Rain Gardens

What it is: A shallow basin that holds
runoff while it soaks into the soil.

Placement: Downslope from the
house, at least several feet from the
foundation.

Planting: Use deep-rooted native
plants that handle both "wet feet" and
dry spells.

Benefit: Reduces polluted runoff while
creating a small wildlife habitat.



Choosing Permeable Surfaces

The Problem: Solid slabs (patios/driveways) create fast channels of water.
The Solution:

e Open-Joint Pavers: Let rain seep into the base.
e Gravel Shoulders: Catch "splash" along driveways to reduce puddles.
e Flagstone in Gravel: A permeable alternative to solid concrete patios.



Small Landscape Features

Swales: Shallow, smooth ditches that guide "sheet flow" across a lawn.
River Rock Ribbons: Slows water down and prevents ruts in tight side yards.

Channel Drains: Use these where water must cross a walking path or
driveway.



Post-Storm Checklist

Check Outlets: Clear leaves from gutter elbows and downspout ends.

Rake Mulch: Push mulch back into beds and top up low spots near the
foundation.

Skim Sediments: Clear debris from rain garden inlets and catch basin grates.



Conclusion

Grade First: Most problems disappear once you get the slope right.

Capture & Clean: Once the foundation is safe, use rain gardens to manage
the rest.

Read Your Lot: Watch how rain moves during a storm—treat the path, not
just the symptom.



Home Basement Waterproofing
Nick Barke, Complete Basements



Landscaping, Vegetation, &
Soil Health Strategies
Joanne Boettcher



Dense native plantings and healthy soils to improve
infiltration, evapotranspiration, and ecology


















Rain gardens/bioretention



Lawns to Legumes program and resources

Blue Thumb Plant Finder tool
Lists of native plant retailers



Nannyberry (Viburnum lentago)

Medium to large shrub

12—-20 feet tall and 6—12 feet wide
Full-part sun

Adapts to most solls

Edible berries



American Plum (Prunus americana)

Medium to large shrub

Can sucker/be aggressive

10-20 feet tall and 5-10 feet wide
Full-part sun

Adapts to most solils

Edible fruit for humans and wildlife
Keystone species (ecologically)



Gray Dogwood (Cornus racemosa)

Medium shrub

6-15 feet tall and 6—12 feet wide
Full sun - mostly shaded
Adapts to most solls

Berries for birds



Bur Oak (Quercus macrocarpa)

Large tree (many in Skyline)
Up to 80’ tall

Full-part sun

Medium soils

Acorns for wildlife

Keystone species (ecologically)



Hackberry (Celtis occidentalis)

Medium-large tree (new small trees in parks)
Up to 50’ tall

Full-part sun

Medium-medium wet soils

Berries for wildlife



Hackberry (Celtis occidentalis)

Medium-Large tree

Up to 50’ tall

Full-part sun
Medium-medium wet soils
Berries for wildlife



