
FAIR CATCH
Implementing effective stormwater 
management within the constraints 
of a hypothetical client’s design and 
site-use preferences.

A fair catch is an unhindered catch of an airborne scrimmage kick that 
has crossed the line of scrimmage, or of an airborne free kick, by a 
player of the receiving team who has given a valid fair catch signal.
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THESIS INTRODUCTION
What seems to be the problem?

These Google searches show what a homeowner may 
look for when beginning to look into stormwater 
management. They also show repetitive options and a 
lack of creativity. This could be discouraging to continue 
pursuit of stormwater management solutions.

“MY HOA SAYS I NEED TO HAVE 
STORMWATER MANAGEMENT 
ON MY PROPERTY; WHAT CAN I 
DO AND WHAT IS IT GOING TO 
LOOK LIKE?”

The problem is nationwide- Minnesota is just late to 
the party. Our privilege of 10,000(+) lakes has led us 
to turn somewhat of a blind eye to stormwater 
management. This is especially true on a residential 
scale. Yes, certain jurisdictions & municipalities are 
rolling out restrictions and standards, but they are 
still few in numbers. 

Through my professional work and my research on 
this topic I have uncovered an unpleasant truth: 
Residential stormwater management landscape 
design is boring. Whether due to it’s relative infancy 
[of intensive focus] in the profession or some other 
circumstances, solutions are often redundant from 
one site to another. Land owners are left with few 
options.

The accompanying Google Search results depict 
this by showing a similar arrangement of stormwater 
management solutions. While effective, are they 
what people want? My intent was to challenge 
stormwater design to be both productive AND 
stylistically fluent.

By working on two sides of the same coin; 
Stormwater v. Client, I have compiled the following 
thesis design proposal. It serves as a comprehensive 
landscape design and a highly functional stormwater 
management solution.



THESIS RESEARCH
QUESTIONS
What options are available for residential 
scale stormwater management?
   + Structured elements
   + Hardscape material choices
   + Plant material choices

What frequency storm event do I want to 
design to?
   + 1, 2, 5, 10, 25, 50, 100 Year storm

What is the location’s annual rainfall?

What methods or techniques exist for 
stormwater management?
   + Explicit or passive treatment

How much stormwater can I manage and 
still meet a client’s input with the design?

THESIS NARRATIVE
This project began by researching stormwater 
management techniques and their applications 
in residential construction and landscaping. 
Results of that research yielded persistent and 
redundant design trends that while effective did 
not offer solutions for a wide array of aesthetic 
preferences.

Born was this project with a desire to achieve 
commendable stormwater management 
results while still maintaining an aesthetic that is 
requested by a prospective client. Curvilinear 
lines paired with a natural material palette and a 
more loose planting arrangement were 
ideologies that lead this design.

Questions such as “How can stormwater be 
dispersed without the use of permeable pavers 
across large areas?” Were not only inspirations 
but also small personal goals throughout the 
design process. Looking for design solutions 
that went beyond the common answer was a 
challenge but also a great exercise in design 
flexibility.



THESIS RESEARCH
What options are available for 
residential scale stormwater 
management?

STRUCTURED ELEMENTS
+ Cisterns: For roof runoff 
collection & reuse
+ Ponds & Basins: Detention or 
retention

GRAVITY CISTERN ($)

DUAL SUPPLY CISTERN ($$$)

PRESSURE CISTERN ($$)DETENTION VS. RETENTION
Although visually they appear very similar, there 
are small but important differences between 
detention and retention ponds (or basins). Firstly, 
detention ponds only detain water; meaning they 
hold water for a period of time but eventually that 
water leaves. That can be through an outlet pipe 
(as shown to the right) and also via percolation 
into the ground because detention ponds do not 
use impervious liners. They serve to collect 
excess surface water and slowly release it over 
extended periods of time. Retention ponds 
however are typically built with an impervious liner 
that allows them to maintain a volume of water. An 
outlet pipe is installed with an elevated entrance 
to account for any overflow scenarios. Retention 
ponds often look “low” because they are 
designed to accommodate excess water; with 
the excess evaporating over time or exiting via 
the overflow outlet.



DUAL SUPPLY CISTERN ($$$)

THESIS RESEARCH
What options are available for 
residential scale stormwater 
management?

HARDSCAPE MATERIALS
+ PAVERS: Typically concrete or brick, not 
permeable
+ PERMEABLE PAVERS: Typically concrete, 
designed to allow egress of water
+ PERMEABLE PAVEMENT & ASPHALT: 
Typically only in commercial applications
+ NATURAL STONE

PERMEABLE PAVERS
   1. Expand hard cover area if encroaching 
on allowable square footage
   2. Slow & filter runoff
   3. More complex & expensive than 
traditional paver
   4. Industry is expanding options for 
different styles & scales
   5. Equivalent usability as traditional paver
   6. Can be designed for rainwater storage 
& reuse (irrigation typ.)

BELGARD | Aqualine Permeable Paver

BELGARD | Dimensions Paver

BELGARD | TurfStone Permeable Paver



THESIS RESEARCH
What options are available for 
residential scale stormwater 
management?

PLANT MATERIALS
Plants are chosen for their unique 
characteristics that allow them to be 
tolerant of wet conditions, a variety of sun 
exposure, and uptake & filtration 
properties. These characteristics help to 
hold, slow, and filter out stormwater as it 
moves across the site.

Plants were considered from the list put 
together by the University of Minnesota 
Extensions for the purpose of building a 
rain garden. Next, further selections were 
made based on what was commercially 
available through two local vendors; 
Gertens Greenhouses & Garden Center 
and Bachman’s.

*This list is in no way indicative of the only 
options available. Many other plants serve 
the same purpose. This list is meant to 
show a preliminary variety of visual 
interest as well as scale with functionality 
implied from the prior selection process 
described above.
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THESIS RESEARCH
What frequency storm event 
do I want to design to?

Farmington’s average annual rainfall is 
32.4”. I chose a 10 year, 60 minute storm 
as my “design” storm or “control” storm. 
This frequency means my design will 
accommodate average rainfalls without 
any struggle, but still be able to handle 
longer lasting or heavier storm events. It is 
worth noting this is a baseline established 
before any design solutions have been 
calculated or measured for their efficacy.

These parameters yielded an intensity of 
2.28iph (inches per hour) and a Time of 
Concentration of 34:45. I then split the 
site up into the two parts: the house (roof) 
and the rest of the open site (yard). Their 
respective volumes are:

Yard
+ Inflow: 0.638 cubic feet per second
+ Inflow volume: 2296.8 cubic feet

House
+ Inflow: 0.142 cubic feet per second
+ Inflow volume: 515.6 cubic feet

ROOF RUNOFF AREAS

A

B C

SECTION A
+ 176.58cf
+ 1320gal
+ Cistern

SECTION B
+ 218.95cf
+ 1637gal
+ Retention Ponds

SECTION C
+ 120.06cf
+ 900gal
+ East Rain Garden

[16]

[30]

[24]

5’ DEEP
10,700gal

24’

12’
PONDS CAPACITY

5’ DEEP
29,000gal

40’

20’

DETENTION BASIN CAPACITY

3’ DEEP
21,700gal

40’

20’

DRY CREEK CAPACITY



THESIS RESEARCH
What other methods and techniques 
can be used to help manage 
stormwater across the site?

DRY CREEK BEDS
Dry creek beds are a feature that is 
placed at or near low points within a site. 
They are then channeled out in 
construction to help direct water 
through or across a site. Dry creek beds 
can also temporarily hold stormwater 
during severe storm events, but 
typically are dry as their name states. 
Aside from their functionality, creek 
beds add unique visual interest to a site 
with their complex textures & plantings.



THESIS RESEARCH
What other methods and techniques 
can be used to help manage 
stormwater across the site?

RAIN GARDENS
Rain gardens are a versatile addition to a 
landscape. For stormwater purposes 
they offer the ability to capture & absorb 
runoff; in this scenario that comes from 
the roof. Once the water is within the 
boundaries of the garden, plants help to 
filter pollutants before the runoff 
percolates deeper to recharge 
groundwater. 

This rain garden ties together the entire 
yard by expanding the planting themes 
to the East side of the house. By existing 
below the top of the driveway, it is a 
private feature for the clients to enjoy as 
they move about their yard. This 
emboldens the private experience for 
the clients; especially along the auxiliary 
driveway. The addition of an evergreen 
tree screen along the East property line 
further secludes this otherwise 
exposed are of the site.



CLIENT INFORMATION
CLIENT NARRATIVE
The clients are a middle aged couple 
that are now empty-nesters. Two adult 
children are beginning families of their 
own and the clients are looking to 
expand their outdoor spaces in terms of 
use and beauty; making room for visiting 
friends & family to enjoy time together 
privately, while being outdoors.

The husband is retired and enjoys 
working outdoors and maintaining the 
yard & plant life, so landscape 
maintenance is not a major concern. 
The wife added that the deck should 
include a connection to the existing 
wrap around porch. And together it was 
stated that the fire pit should have, “a 
cozy and private feel, but be able to 
comfortably host 8-10 people.”

Stormwater management solutions are 
welcomed, but should not become the 
focus of the overall design. Working in 
the background and seamlessly 
coinciding with the existing and 
proposed elements is a must for the 
clients. This is not only a personal 
request but also abiding by HOA 
covenants.

CLIENT WISHES
+ FIRE PIT & PATIO FOR BACKYARD

+ DECK & CONNECTING WALKWAY TO EXISTING 
WRAP AROUND PORCH

+ ADHERE TO HOA COVENANTS
   - “All structures and site modifications must uphold a 
naturalistic style and palette of materials.”
   - ”Outdoor storage and utility items, excluding 
auxiliary buildings, must not be visible from the road.”



THESIS GOALS
01 Addressing stormwater management 

needs and possibilities across the site, 
while concealing the solutions within 
the client’s preferred design styles and 
requested site features and additions.

02 Stormwater management solutions 
will account for a design storm of a 10 
year frequency for a minimum of one 
hour of duration. Retention rates 
should aim to be above 80% of all 
stormwater that falls within the 
boundaries of the site. 

03 Design solutions will be multi-faceted 
concerning stormwater management. 
Cisterns, rain gardens, swales and 
retention or detention areas should be 
considered for the design. 

04 The final design solution should be 
achieved with minimal site 
disturbance. No existing trees will be 
removed. All fill dirt generated by any 
excavation shall be dispersed among 
the site. No existing hardscapes will be 
demolished.



SITE INTRODUCTION
LOCATION: Farmington, Dakota County, MN

SIZE: 1.62 Acres

SITE TYPOLOGY: Single Family Residence, 
semi-rural

Population: 22,869 (Farmington - 2019)

MSP International Airport: 32 minute drive

SITE IMAGE - FRONT OF HOUSE SITE IMAGE - NW CORNER, SE VIEW

SITE IMAGE - BACKYARD, WEST VIEWSITE IMAGE - EAST YARD, SW VIEW



THESIS DESIGN

Proposed Evergreen 
Privacy Screen

Proposed
Deciduous
Trees

Retention Ponds
Existing Retaining Walls

Proposed Deck
Planting & Mulch Beds

Proposed Fire Pit
Patio & Wall

Existing Deciduous Tree

Existing
Evergreen
Tree

20840
BENTLEY CT

BENTLEY CT

Retention Basin
& Dry Creek Bed

Existing Tree Canopy

DESIGN ELEMENTS - CLIENT
+ Fire Pit & Patio
+ Deck, connects to existing porch

DESIGN ELEMENTS - STORMWATER
+ Cistern
+ Rain Garden
+ Retention Ponds
+ Dry Creek Bed
+ Detention Basin

NORTHMASTER PLAN



THESIS DESIGN



THESIS DESIGN
BACKYARD PATIO & FIRE PIT

PATIO SECTION DETAIL

PRIMARY DESIGN PURPOSE:
+ Fulfill client request

FUNCTIONS:
+ Entertainment space
+ Visual interest
+ Stormwater collection

STORMWATER ATTRIBUTES
+ Retaining wall redirects water from South 
property line around patio, directing it to 
existing grade and eventually dry creek & 
swale
+ Flagstone surface is installed without 
polymeric joint sand. Water is allowed to 
permeate and reach sub-grade

COST
+ 4x base materials and 2x the excavation 
over standard patio construction
+ 1.5-2x the cost once installed



THESIS DESIGN



THESIS DESIGN

EAST YARD STEP-SECTION

Fire Pit + Patio
Deck

Rain Garden

Auxiliary Driveway
+ Garage

A

B C



THESIS DESIGN



THESIS DESIGN

A

B C

Upper Pond
Lower Pond

Creek Bed
For Overflow

Detention BasinFRONT YARD SECTION

5’ DEEP
29,000gal

40’

20’

DETENTION BASIN CAPACITY

3’ DEEP
21,700gal

40’

20’

DRY CREEK CAPACITY



DETENTION BASIN CAPACITY DRY CREEK CAPACITY

THESIS DESIGN



Gutter w/ Scupper
Water Surface

Eden 8” Wall Stone, 4-5” Thickness
Shredded Wood Mulch, 3” Depth, Brown
4” PVC Drain Pipe

Earth
2-4” River Rock,
45mil Poly Liner

Existing Sidewalk Poured Concrete (Typ.)

3/4” Rock (Typ.)
Class 5 (Typ.)
Boulder WallPOND DETAIL

A

B C

THESIS DESIGN
RETENTION PONDS

5’ DEEP
10,700gal

24’

12’
PONDS CAPACITY

These ponds collect and store stormwater 
runoff, both from the roof and from the front 
sidewalk and top of driveway. The Upper 
Pond sits between the sidewalk and the 
garage and takes place of an existing water 
feature. It has a maximum depth of 2’ 
depending on the location of measurement 
(3’ in Lower Pond). This pond collects runoff 
from the roof via gutters and a scupper. 
During rain events it creates an animated 
display as water pours down into the pond. 
Plants line the boundary to help absorb any 
splashing that may occur.

A system is installed that allows water to flow 
from the upper pond to the lower pond, and a 
recirculation pump keep water flowing 
between the two. A weather station, much 
like irrigation systems use, will detect rain and 
shut off this pump. Should the storm produce 
more volume than the ponds can hold, the 
lower pond will bleed off excess water into a 
dry creek bed that feeds the detention basin.

Unlike the detention basin with it’s open base 
course construction, these retention ponds 
(and creek beds) have a poly liner installed. 
This prevents infiltration, promotes retention, 
and aids in direction of runoff.



THESIS DESIGN BACKYARD, EAST VIEW



THESIS DESIGN
DESIGN ELEMENTS - CISTERN
+ 1500 Gallon capacity
+ Supplied from roof runoff, directed via 
gutters
+ Stores stormwater for later use
   ~ Lawn & garden irrigation
   ~ Put out campfires
   ~ Wash vehicles
   ~ Supply laundry & toilet
+ Strategically placed for convenience and 
camouflage

A

B C

Gutter
Downspout

First Flush Filter

Overflow Hose

Hose Spigot



THESIS CONCLUSION



THESIS CONCLUSION

DECK ORTHOGRAPHIC VIEW



THESIS DESIGN THESIS CONCLUSION



THESIS CONCLUSION
INFLOW VOLUMES
+ Yard: 17,205 Gallons
+ House: 3,860 Gallons
++ Total: 21,065 Gallons

MANAGEMENT CAPACITY
+Ponds: 10,700 Gallons
+ Detention Basin: 29,000 Gallons
+ Dry Creek Bed: 21,700 Gallons
++ Total: 61,400 Gallons

PERFORMANCE
+ Design accounts for nearly 3x the 
design storm production (2.91)
+ Time of Concentration now 28:10
   ~ Runoff reaches basin area 
quicker, meaning less opportunity 
to pool elsewhere on site.
+ 2 Hour event yields 52,243 
Gallons

FUTURE APPLICATIONS
+ With 3x efficacy for the 10 year, 60 
minute design storm these solutions 
can easily be scaled down to fit smaller 
sites
   ~ More urban/suburban lots <1 acre
   ~ Less cost & complexity
   ~ Single solution may account for all 
stormwater
+ When applied, even when scaled 
down, across an entire development 
may eliminate need for out lots and 
storage ponds
   ~ Less taxing on municipal 
stormwater & sewer infrastructure by 
sending less runoff 


