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Executive Summary
In	the	spring	of	2011,	the	Southeast	Como	Improvement	Association	(SECIA)	partnered	with	the	
FR	4501/5501	Urban	Forest	Management:	Managing	Greenspaces	for	People	class	in	the	Forest	
Resources	Department	at	the	University	of	Minnesota	to	develop	a	management	plan	for	their	
neighborhood.		SECIA	was	interested	in	three	different	potential	projects:		a	plan	for	community	
gardens,	a	mitigation	plan	for	Emerald	Ash	Borer,	and	a	stormwater	management	plan.		After	
careful	consideration,	a	stormwater	management	plan	was	developed	for	the	neighborhood.

There	are	challenges	associated	with	the	SE	Como	neighborhood’s	efforts	to	manage	stormwater	
run-off.		SECIA	had	tried	in	the	past	to	engage	homeowners	in	stormwater	management,	but	
faced	barriers	due	to	absentee	landlords	and	difficulty	involving	the	renter	population,	many	
of	whom	are	University	of	Minnesota	students.		More	barriers	present	themselves	through	the	
industrial	areas,	where	stormwater	runoff	is	more	prevalent	and	not	a	priority.	

After	surveying	the	neighborhood	for	areas	with	high	concentrations	of	stormwater	runoff	
and	areas	most	suitable	for	stormwater	infrastructure,	public	engagement	tools	that	would	
be	most	effective	in	the	SE	Como	neighborhood	were	researched	and	recommended.		The	
resulting	plan	has	general	engagement	ideas,	as	well	as	a	specific	site	plan	that	can	be	emulated	
by	homeowners	and	industrial	areas	alike.		This	plan	is	prepared	specifically	for	the	SE	Como	
community,	but	the	practices	within	it	can	be	adapted	and	used	by	other	communities	interested	
in	reducing	their	stormwater	runoff	impact.
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1Introduction
The	Southeast	Como	Improvement	
Association	(SECIA)	agreed	to	work	with	
the	University	of	Minnesota’s	Department	
of	Forest	Resources’	Greenspace	
Management	(FR	4501/5501)	class	
Spring	Semester	2011.	The	goal	was	to	
assess	the	stormwater	infrastructure	of	
the	neighborhood	and	offer	solutions	to	
problem	areas.		Nine	students	worked	
for	a	semester	collecting	information	and	
researching	various	solutions	that	have	
been	applied	in	other	neighborhoods.		
The	students	worked	in	two	groups	-	one	focusing	on	projects	that	could	be	implemented	
at	Tuttle	School,	while	the	other	group	worked	toward	solutions	on	a	larger,	neighborhood	
scale.		Both	groups	worked	toward	the	overall	goals	of	improving	stormwater	management	and	
engaging	the	residents	of	the	SE	Como	neighborhood	(Map	1.1).

Several	agencies	are	responsible	for	stormwater	management	in	the	neighborhood.		The	area	
rests	within	the	boundaries	of	the	Mississippi	Watershed	Management	Organization	(MWMO).		
The	city	of	Minneapolis	is	responsible	for	storm	drainage	infrastructure	(streets,	sewers,	
catchbasins).		The	Ramsey	Soil	and	Water	Conservation	District	also	plays	a	role	in	cooperation	
with	MWMO.		The	role	of	residents	has	been	limited,	but	could	be	useful	in	the	future	if	
SECIA	could	develop	relationships	with	the	agencies,	residents,	and	homeowners.		Residents,	
educated	and	coordinated	by	SECIA	and	supported	with	adequate	funding,	could	remake	the	
entire	neighborhood	into	a	sustainable	green	community	and	reduce	pollutants	entering	the	
Mississippi	River.

0 250 500 750 1,000125
Feet

Map 1.1 Como Neighborhood
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2Demographics
The	intention	of	this	document	is	to	not	only	provide	suggestions	related	to	stormwater	
management,	but	to	actively	engage	the	community	to	take	on	this	challenge.	It	is	improper	
to	assume	that	one	community	engagement	technique	will	suffice	for	all	populations	in	the	
SE		Como	neighborhood.	Each	demographic’s	involvement	will	have	to	be	tailored	to	get	the	
maximum	return	on	the	smallest	investment	of	time.	Therefore,	it	is	necessary	to	review	the	
make-up	of	the	neighborhood	to	properly	suggest	how	engagement	should	commence.

It	should	be	noted	that,	at	the	time	of	creating	this	management	guide,	the	2010	census	had	yet	
to	be	disaggregated	to	the	extent	that	the	2000	census	data	had	been.	Total	population,	number	
of	housing	units,	and	vacancy	rates	were	available	(Figure	2.1).	In	2010,	the	population	in	SE	
Como	had	increased	from	5,691	to	6,498	(a	14%	increase).	Housing	units	had	also	increased,	
from	2,376	to	2,642	(an	11%	increase).	Of	those	units	in	2010,	about	7%	were	vacant;	this	rose	
from	2000	when	only	about	1%	of	housing	was	vacant.	These	numbers	are	somewhat	relevant	in	
that	they	provide	a	picture	as	to	growth	of	the	neighborhood	and	how	the	market	has	expanded	
housing	capacity	beyond	those	figures	in	anticipation	of	an	even	greater	population.

Figure 2.1 2000-2010 Demographic Data (Source: U.S. Census Bureau)

2000 2010 % Change
5,691 6,489 14.0%

AGE
697 621 -10.9%

5,070 5,792 14.2%

HOUSING OCCUPANCY
2376 2642 11.2%

Occupied 2342 2466 5.3%
Vacant 34 176 417.6%

Total Housing Units

Subject 
Total Population 

18 years and younger
18 years and older



6 &SECIA: Stormwater Assessment  Management

D
em

og
ra

ph
ic

s

Given	certain	traits	of	the	neighborhood	in	terms	of	its	location	in	respect	to	the	University	of	
Minnesota,	it	is	instructive	to	see	how	the	population	was	in	2000	and	to	assume	that	these	
characteristics	would	follow	through	to	the	year	2010.	Looking	at	Figure	2.2,	it	is	clear	that	
the	neighborhood	was	getting	younger.	The	number	of	20-24	year	olds	had	increased	by	over	
36%.	In	1990,	their	population	was	second	to	that	of	25-34	year	old	residents.	In	2000,	this	
relationship	had	reversed	dramatically:	20-24	year	olds	outnumbered	25-34	year	olds	by	751	and	
were	then	the	largest	age	group	in	the	SE	Como	neighborhood.	By	2000,	the	population	of	25-44	
year	old	residents	had	decreased	by	over	24%.	The	median	age	in	SE	Como	also	decreased	from	
26.4	to	24.7	years	old,	a	7%	change.	All	of	this	is	coupled	by	the	facts	that	households	composed	
of	nonrelatives	had	increased	(24%)	and	households	with	a	spouse	and/or	child	had	decreased	
appreciably	(-14.3%	and	-26.8%,	respectively)	to	suggest	an	increasingly	younger	population	
occupying	the	SE	Como	neighborhood	(Figure	2.3).	It	is	also	the	case	that	the	population	was	
becoming	more	transient	between	1990	and	2000.	The	number	of	renter-occupied	units	had	
increased	by	nearly	7%,	and	the	renter	vacancy	had	gone	down	by	3%.	Meanwhile,	the	number	
of	owner-occupied	units	had	diminished	by	1.4%.

Figure 2.2 1990-2000 Demographic Data (Source: U.S. C ensus Bureau)

630 

244 

1,540 

1,605 

645 

809 

14 years and younger

15 to 19 years

20 to 24 years

25 to 34 years

35 to 44 years

45 years and older

546 

322 

2,097 
1,346 

463 

917 630 

244 

1,540 

1,605 

645 

809 

14 years and younger

15 to 19 years

20 to 24 years

25 to 34 years

35 to 44 years

45 years and older

1990 2000 % Change
5,473 5,691 1.30%

AGE
14 years and younger 630 546 -13.3%
15 to 19 years 244 322 32.0%
20 to 24 years 1,540 2,097 36.2%
25 to 34 years 1,605 1,346 -16.1%
35 to 44 years 645 463 -28.2%
45 years and older 809 917 13.3%

Subject 
Total Population 
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These	rates	of	change	in	occupancy	type	suggest	that	the	SE	Como	neighborhood	was	becoming	
more	convenient	for	temporary	populations,	which	is	not	surprising	given	the	neighborhood’s	
great	location	near	the	University	of	Minnesota.	This,	however,	poses	a	challenge	for	community	
engagement.	This	transient	nature	of	residents	makes	it	difficult	to	engage	those	people	the	
condition	of	the	neighborhood,	one	which	they	have	very	few	ties	to	in	terms	of	property	
or	other	investments,	especially	long-term	investments.	However,	we	believe	engagement	
is	possible	and	necessary,	which	is	highlighted	in	the	community	engagement	section	of	this	
management	guide.

1990 2000 % Change
RELATIONSHIP  

5,617 5,691 1.30%
In Households 5,617 5,691 1.30%

Householder 2,260 2,342 3.60%
Spouse 870 746 -14.30%
Child 998 731 -26.80%

Own child under 18 years 816 587 -28.10%

Other relatives 111 163 46.80%
Under 18 years 19 21 10.50%

Nonrelatives 1,378 1,709 24.00%
HOUSING TENURE  

2,260 2,342 3.60%
Owner-occupied housing units 859 847 -1.40%
Renter-occupied housing units 1,401 1,495 6.70%

Subject 

Total Population

Occupied Housing Units

Figure 2.3 1990-2000 Demographic Data (Source: U.S. C ensus Bureau)
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3Stormwater Analysis
Neighborhood Runoff Assessment

This	study	estimated	the	amount	of	stormwater	runoff	discharged	by	the	residential	section	
of	the	SE	Como	neighborhood.		Appendix	I	shows	the	assumptions	made	based	on	the	TR-55	
Stormwater	Runoff	Assessment	Worksheet	2.			During	a	two-year	rain	event	in	Minneapolis,	
which	has	a	50%	chance	of	happening	each	year,	2.5	inches	of	rain	will	fall	in	24	hours.		Because	
of	all	the	impervious	surfaces	in	the	neighborhood,	a	conservatively	estimated	30%	of	that	
rainwater	becomes	runoff.

School Runoff Assessment

The	study	used	satellite	images	to	estimate	the	amount	of	impervious	and	permeable	surfaces	
within	the	schoolyard	boundaries.		With	driveways,	rooftops,	parking	lots,	and	asphalt	walkways,	
the	school	property	consists	of	over	50%	impervious	surfaces.		A	two-year	rain	event	will	
produce	2.5	inches	of	rain	in	24	hours,	and	during	the	hour	with	the	heaviest	rainfall,	1.4	inches	
of	rain	will	fall.		During	this	hour	of	intense	rainfall,	the	Tuttle	school	yard	produces	15.2	gallons	
of	runoff	per	second.

Puddle Survey Methods

This	study	used	several	different	methods	to	determine	the	stormwater	problem	areas	in	the	SE	
Como	neighborhood	and	to	find	the	best	options	for	stormwater	management	implementation.			
In	mid-March,	2011	the	residential	section	of	the	neighborhood	was	surveyed	for	areas	of	
standing	water	from	snowmelt	and	recent	rains.		Areas	of	standing	water	were	assumed	to	be	
places	where	water	was	naturally	collecting.		A	spot	where	water	is	already	collecting	is	an	ideal	
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place	to	install	a	rain	garden	or	other	stormwater	management	system	because	the	water	is	
already	naturally	drawn	to	that	area.		An	added	benefit	of	addressing	areas	prone	to	standing	
water	is	that	creating	a	place	for	the	water	infiltrate	removes	puddles	and	mosquito	habitat	in	
the	summer.		

The	survey	team	also	looked	for	areas	that	would	be	good	to	start	stormwater	management	
projects.		These	places	are	referred	to	as	“opportunity	areas”	in	Map	3.1.		These	areas	included	
boulevards	without	curbs,	cul-de-sacs	at	the	bottom	of	hills,	and	traffic	calming	medians.		
Existing	gardens	are	also	included	in	this	assessment.			Roads	are	engineered	so	stormwater	
is	diverted	to	travel	along	the	curb.		Boulevards	without	curbs	is	a	step	to	diverting	water	to	
permeable	ground	before	it	reaches	a	storm	sewer.		Water	also	travels	downhill,	so	areas	at	the	
bottoms	of	hills	will	naturally	accumulate	stormwater.		Therefore,	cul-de-sacs	at	the	ends	of	25th	
Street	SE	and	Cole	Street	SE	are	excellent	places	to	intercept	stormwater	before	it	reaches	the	
sewer.			Finally,	the	traffic-calming	dead	ends	between	14th	and	17th	Avenues	SE	and	Talmage	
Avenue	SE	would	be	excellent	sites	for	rain	gardens	or	other	water	collection	system.		The	areas	
are	already	publicly-owned	and	are	therefore	maintained	property,	which	would	require	little	
effort	to	transform	into	a	bio-filtration	or	other	BMP.

Map 3.1
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Overall,	the	area	south	of	Como	Avenue	SE	is	suffering	from	copious	amounts	of	standing	water,	
while	the	most	opportune	areas	for	implementing	BMPs	are	north	of	Como	Avenue	SE.		Areas	
that	are	not	suggested	as	places	where	water	is	accumulating	are	not	free	from	stormwater	
runoff.		In	fact,	those	areas	have	much	better	stormwater	drainage,	therefore	BMPs	can	be	used	
to	intercept	stormwater	before	it	enters	the	sewers.		The	“opportunity	areas”	are	the	most	
suitable	areas	to	begin	this	work	because	some	framework	already	exists,	whether	it	is	a	median	
that	can	be	transformed	to	collect	rainwater	or	an	existing	private	garden	whose	owner	might	
be	interesting	in	sharing	their	green	thumb.		The	table	identifying	each	inventory	point	can	be	
found	in	Appendix	III.

A	major	limitation	of	this	survey	was	that	parameters	were	not	set	before	the	surveyors	
began	their	work.		The	surveyors	divided	into	groups	and	each	group	surveyed	a	quadrant	
of	the	neighborhood.		Without	set	parameters,	like	how	large	a	puddle	should	be	before	it	is	
considered	significant	standing	water,	the	teams	used	different	criteria	to	evaluate	their	section	
of	the	neighborhood.		Similarly,	the	surveyors	measured	areas	of	opportunity	in	a	uniform	way.		
Despite	its	limitations,	the	survey	does	convey	important	information	about	the	residential	
neighborhood	of	SE	Como.	

Composite Stormwater Impact

The	composite	map	analyzing	stormwater	impact	was	created	by	layering	GIS	data	that	was	
ranked	based	on	stormwater	impact	susceptibility.	The	criterion	used	for	selecting	and	ranking	
relevant	data	was	derived	from	stormwater	management	principles	for	various	landscapes.	
Urban	environments	and	associated	impervious	land	covers	disrupt	the	natural	hydrologic	
regime	within	the	associated	watersheds.		Increased	runoff	carries	pollutants	that	negatively	
affect	water	quality.	Contaminants	found	in	runoff	include	synthetic	volatile	organic	chemicals	
(VOCs),	pesticides,	inorganic	chemicals,	such	as	toxic	heavy	metals,	and	organic	waste.	Urban	
runoff	carries:

•	 Excess	sediments
•	 Excess	nutrients	and	pesticides	from	lawns,	gardens,	golf	courses,	and	agricultural	sites
•	 Litter	and	various	other	forms	of	refuse
•	 Chemicals	and	various	other	toxic	substances	from	street	residues	and	air	pollution	fallout

Impact	susceptibility	is	measured	differently	depending	on	the	water	resource.	This	report	
measured	the	contamination	susceptibility	of	surface	water.	Since	Minneapolis	relies	on	the	
Mississippi	for	potable	water	rather	than	groundwater,	this	report	does	not	address	the	impact	
that	the	landscape	has	on	groundwater.	Since	groundwater	is	an	important	consideration	
for	surrounding	suburban	communities,	the	SE	Como	neighborhood	may	want	to	consider	
evaluating	the	potential	of	contaminant	infiltration	to	this	resource	as	well.

Surface	water	is	defined	as	lakes,	rivers	and	streams,	and	is	typically	located	in	bottomland	areas	
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of	low	elevation.	Bottomland	sinks	collect	water	from	higher	elevation	uplands.	When	a	rain	
event	occurs,	runoff	from	the	elevated	upland	areas	flows	down	to	bottomland	areas,	and	is	
deposited	in	bottomland	sinks.	This	runoff	can	carry	with	it	contaminants	in	the	form	of	erodible	
soils,	agricultural	by-products,	and	various	pollutants.

Different	land	covers	have	different	rates	of	runoff	and	infiltration.	For	example,	woodlands	and	
sandy	pasture	soils	have	a	runoff	coefficient	of	0.05-0.25,	meaning	most	of	the	water	during	
rainfall	is	infiltrated.	Urban	areas,	however,	have	a	runoff	coefficient	of	0.70-0.95,	meaning	that	
a	majority	of	water	is	not	infiltrated	and	is	runoff.		Upland	urban	runoff	increases	the	amount	of	
pollution	deposited	in	bottomland	sinks	because	impervious	surfaces	funnel	greater	volumes	of	
water	and	uplands	produce	higher	velocities	due	to	the	pull	of	gravity.

Creating	a	buffer	between	upland	source	areas	and	bottomland	sinks	can	mitigate	the	impacts	
that	polluted	runoff	has	on	surface	water.	The	vegetation	and	soil	within	the	buffer	area	is	able	
to	capture	sediments	and	pollutants.	Some	surface	water	resources,	however,	are	large	enough	
sinks	that	they	are	able	to	handle	contaminated	runoff	and	its	associated	impact	on	overall	
water	quality.	This	is	referred	to	as	resiliency.	Buffer	area	and	sink	resiliency	are	important	
factors	in	maintaining	water	quality,	although	it	is	important	to	remember	that	“a	high	intensity	
of	upland	sources	will	generate	large	loads	of	contaminants	that	must	be	absorbed	by	the	
watershed	regardless	of	buffering	capacity	or	resiliency	of	the	basin.”		Therefore,	not	all	the	
contaminants	released	by	source	areas	are	fully	offset	by	buffer	areas	or	sink	resistance.

An	increase	in	the	intensity	of	upland	contaminants	produces	a	related	increase	in	water	
resource	contamination	susceptibility.		Inversely,	an	increase	in	bottomland	sink	resistance	
(the	size	of	a	body	of	water)	and	buffer	capacity	have	the	result	of	decreasing	water	resource	
contamination.	Each	of	the	susceptibility	criteria	was	standardized	and	then	classified	from	
1	to	10,	and	ranked	from	high	to	low,	in	order	to	show	their	impacts	within	the	SE	Como	
Neighborhood.	Combining	the	impacts	of	urban	runoff	with	the	mitigating	effects	of	bottomland	
sinks	and	buffer,	we	are	able	to	determine	the	combined	effect	on	surface	water	susceptibility	to	
contamination.	Each	criterion	is	weighted	differently	because	it	“reflects	the	significance	of	each	
index	in	affecting	surface	water	contamination	susceptibility.	A	high	intensity	of	upland	sources	
will	generate	large	loads	of	contaminants	that	must	be	absorbed	by	the	watershed	regardless	of	
buffering	capacity	or	resiliency	of	the	basin.	A	high	buffering	capacity	enables	basins	that	receive	
large	loads	of	contaminants	to	maintain	higher	water	quality	levels.”		

The	criteria	used	for	stormwater	impact	susceptibility	account	for	impervious	surfaces,	land	
uses,	elevation,	slope,	and	bottomland	sink	areas.	Imperviousness	is	an	important	contributor	
to	stormwater	runoff	because	it	prevents	stormwater	infiltration	from	occurring.	Land	uses	are	
a	good	indicator	of	what	areas	hold	the	most	contaminants	and	pollution	within	the	landscape.	
Elevation	is	important	for	identifying	up-	and	bottom-	land	areas,	the	former	causing	increased	
runoff	velocity	while	the	latter	collects	runoff.	Slope	steepness	is	included	because	of	the	need	
to	determine	the	areas	where	water	flows	and	where	it	collects.	And	finally,	slope	steepness	also	
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includes	bottomland	areas	that	act	as	sinks.

Imperviousness	areas	that	have	0%	to	10%	impervious	surface	are	valued	at	0	and	those	with	
90%	to	100%	are	valued	at	10,	with	elevations	in	between	valued	accordingly.	Land	uses	that	
are	vacant,	residential,	commercial,	and	industrial	are	valued	at	4,	6,	8,	10,	respectively.	The	
lowest	and	highest	elevations	are	valued	at	10,	with	values	depreciating	as	they	approach	the	
mean	elevation,	which	is	valued	at	0.		Slopes	are	evaluated	for	steepness,	with	0	to	2%	slopes	
valued	at	10	because	stormwater	is	likely	to	pool	in	these	areas;	3%	to	4%	slopes	are	valued	at	
5	because	pooling	is	less	likely	to	occur	in	these	areas.	Bottomland	sinks	are	valued	at	10	where	
they	exist	within	the	site.	A	summation	of	these	values	are	reflected	in	the	composite	map	which	
ranges	from	0	to	50,	with	higher	scores	indicating	areas	that	have	increased	stormwater	impact	
susceptibility.

Map	3.2	uses	the	colors	yellow	through	red	to	identify	areas	with	increased	stormwater	impact	
susceptibility.	Clearly,	the	areas	most	impacted	are	the	outer	industrial	areas	that	surround	
the	mostly	residential	core	of	the	SE	Como	Neighborhood.	There	is	a	patchwork	of	sites	within	
the	residential	areas	that	represent	a	relatively	high	impact	susceptibility	level	and	should	
be	prioritized	when	selecting	sites	to	implement	runoff	mitigation	techniques.		Appendix	IV	
provides	the	separate	mapped	analyses	that	make	Map	3.2.

Map 3.2 SE Como Stormwater Impact Map
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4Vision for SE Como
Vision

To present improved methods for urban stormwater management that will benefit the mixed 
demographic of SE Como in achieving a green community by encouraging and maintaining 
community involvement, engagement and education with realistic and sustainable 
applications.

Our	mission	statement	not	only	guided	us	in	our	stormwater	management	project	choices,	it	
also	provided	clarity	for	several	goals	we	hope	to	see	achieved	in	the	SE	Como	neighborhood	
over	the	years.		Our	primary	goal,	and	the	overarching	theme	of	our	management	guide,	is	
to	reduce	stormwater	runoff	from	the	large	portion	of	impervious	surfaces	in	the	SE	Como	
neighborhood.		This	issue	is	of	great	concern	to	the	Southeast	Como	Improvement	Association	
since	large	quantities	of	runoff	water	carrying	toxins	and	rubbish	run	directly	into	the	Mississippi	
River.

Another	goal,	which	affects	the	long-term,	includes	keeping	the	projects	to	mitigate	stormwater	
runoff	realistic,	economically	feasible,	and	sustainable.		Suggestions	on	available	funding	and	
grants	are	stated	in	the	document,	as	well	as	how	to	engage	volunteers	to	aid	in	labor	for	certain	
projects.		And	since	SECIA,	as	a	neighborhood	association,	promotes	a	sustainable	green	village	
that	maintains	a	“balance	between	the	environment,	economics,	and	social	justice,”	it	was	not	
difficult	to	partner	up	with	their	objectives	(http://secomo.org/drupal/index.php?q=green-
village).

As	stated	in	the	mission	statement,	the	SE	Como	neighborhood	has	a	diverse	population	with	
a	large	number	of	University	of	Minnesota	students,	rental	properties,	and	absentee	landlords.		
Because	our	stormwater	management	guide	offers	several	means	in	which	to	reduce	stormwater	
runoff,	engaging	citizens	that	are	part	of	a	diverse	population	with	varying	priorities	and	
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lifestyles	was	a	challenging	task.		Our	management	plan	boasts	ways	to	engage	students	at	Tuttle	
Elementary	and	the	University	of	Minnesota	who	rent	in	the	SE	Como	neighborhood,	absentee	
landlords,	permanent	residents,	and	even	commercial	land	owners.		

This	leads	to	our	next	main	goal	of	using	site-specific	projects	as	models	for	areas	in	the	SE	Como	
neighborhood,	as	well	as	models	for	other	areas	in	Minneapolis,	the	greater	metropolitan	area	
of	Minneapolis-St.	Paul,	the	upper	Midwest,	and	even	other	large	metro	areas	in	the	nation.		The	
projects	outlined	in	our	management	plan	may	be	specific	for	the	SE	Como	neighborhood,	but	
the	underlying	reasons	and	intentions	for	these	projects	can	be	adapted	to	other	sites	within	the	
neighborhood,	within	Minneapolis,	etc.
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5Best Management 
Practices

The	following	definition	is	taken	from	Minn.	Stat.	§103F.711,	Minnesota	Clean	Water	Partnership	
Act:

“Best Management Practices” are practices, techniques, and measures that prevent or 
reduce water pollution from nonpoint sources by using the most effective and practicable 
means of achieving water quality goals. Best management practices include, but are 
not limited to, official controls, structural and nonstructural controls, and operation and 
maintenance procedures.

When	considering	an	entire	storm	water	treatment	system,	such	as	the	case	in	the	SE	Como	
neighborhood,	a	system	of	best	management	practices	(BMPs)	creates	multiple	management	
options.		Choosing	specific	BMPs	should	address	the	following	priorities	according	to	the	
Minnesota	Pollution	Control	Agency	(MPCA):

1.	 Avoid	adverse	impacts
2.	 Minimize	unavoidable	adverse	impacts
3.	 Mitigate	unavoidable	adverse	impacts

Additional	BMP	selection	considerations	include:	aesthetics,	effects	on	other	resources,	physical	
site	suitability,	maintenance,	and	cost	effectiveness.		Of	particular	concern	in	cold	water	climates	
are	issues	such	as	high	runoff	and	pollution	load	during	spring	snowmelt	and	the	amount	of	sand	
and	salt	that	enters	the	system	due	to	winter	public	works	activities.

The	Metropolitan	Council	(2001)	identifies	a	three	step	selection	matrix	for	choosing	BMPs:

Matrix	1	-	Stormwater	Treatment	Suitability	(Appendix	V)	
Matrix	2	-	Physical	Feasibility	Factors	(Appendix	VI)	
Matrix	3	-	Community	and	Environmental	Factors	(Appendix	VII)
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The	most	important	aspect	to	the	SE	Como	neighborhood	in	Matrix	1	is	volume	reduction	and	
TSS	reduction.		Matrix	2	is	focused	on	the	area	requirements	and	the	ability	to	accept	hotspot	
runoff.		Particular	attention	was	given	to	Matrix	3	due	to	factors	most	pertinent	to	the	SE	Como	
neighborhood	including	maintenance	level,	community	acceptance,	and	cost.		

The	following	BMPs	are	therefore	recommended	for	consideration	throughout	the	SE	Como	
neighborhood	stormwater	system,	and	they	are	broken	into	two	major	categories	focusing	on	
runoff	pollution	prevention	and	stormwater	treatment	BMPs.

Runoff Pollution Prevention

Street, parking lot, and cul-de-sac design

Street	designs	throughout	the	SE	Como	neighborhood	
will	not	be	altered	realistically,	however	they	can	
affect	stormwater	runoff	by	the	removal	of	curbs	
in	specific	areas	that	will	allow	water	to	be	filtered	
through	pervious	ground	cover	(Image	5.1).		This	has	
the	best	chance	of	being	done	during	the	regularly	
scheduled	maintenance.		In	particular,	the	removal	
of	the	northern	curbs	along	Elm	Street	SE,	identified	
in	our	composite	map	as	an	area	of	concern,		would	
allow	a	great	deal	of	stormwater	to	infiltrate	through	the	soil.		Similar	stormwater	mitigation	
can	be	achieved	through	the	use	of	curb	cuts	to	allow	water	to	enter	a	filtration	system	
on	projects	at	the	Tuttle	School	and	if	the	traffic	calming	plantations	are	redesigned	along	
Talmage	Avenue	SE.

Turf Pavers

Turf	pavers	are	an	alternative	to	the	installation	
of	impervious	surfaces	(Image	5.2).		They	are	well	
suited	for	driveways,	walkways	and	overflow	parking	
areas	where	handicapped	access	is	not	required	
or	is	provided	elsewhere.		Turf	paver	installation	
is	viable	on	commercial	sites	throughout	the	SE	
Como	neighborhood	that	wish	to	reduce	their	
pervious	surfaces.		Pavers	can	also	be	used	by	private	
homeowners	who	wish	to	have	an	active	role	with	
stormwater	management.

Image 5.1 Street Design in 
Maplewood, MN

Image 5.2 Turf pavers. Image 
courtesy of turfgrass.com
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Green rooftops

Green	rooftops	have	captured	a	great	deal	of	
attention	of	late	as	many	communities	and	
businesses	move	toward	greater	sustainability	
(Image	5.3).		Local	zoning	ordinances	remain	in	
flux.		Although	the	installation	of	a	green	roof	
is	an	incredibly	involved	process,	it	is	feasible	
for	commercial	businesses.		It	will	also	be	more	
economically	feasible	for	private	homeowners	as	
the	technology	evolves.

Stormwater Treatment

On-lot infiltration - rain gardens

The	installation	of	rain	gardens	is	useful	for	
homeowners	and	commercial	businesses	and	has	
been	used	extensively	by	the	SE	Como	neighborhood	
population	for	stormwater	management	purposes	
(Image	5.4).		The	intersection	of	Rollins	Avenue	SE	
and	Elm	Street	SE	would	be	an	ideal	area	for	a	rain	
garden,	as	it	is	identified	in	our	map	as	an	area	of	great	
concern	for	runoff.		The	Tuttle	School	also	would	be	an	
excellent	location	for	a	rain	garden,	as	it	has	space	and	
educational	opportunity	for	its	students.

Bioretention

Bioretention	is	a	general	concept	that	uses	
biological	activity	to	filter/clean	stormwater	
(Image	5.5).		The	concept	is	associated	with	several	
different	BMPs,	specifically	rain	gardens	for	the	SE	
Como	neighborhood.		Bioretention	is	important	
to	commercial	areas	throughout	the	SE	Como	
neighborhood,	as	the	concept	can	be	used	as	a	
stormwater	retrofit	by	modifying	existing	landscaped	
areas	or	if	a	parking	lot	is	being	resurfaced.		
Bioretention	areas	in	commercial	areas	require	some	
structural	changes	such	as	curb	cuts	to	allow	water	to	
enter	the	retention	area.	

Image 5.3 Green rooftop. Central 
Library Minneapolis. Photo courtesy 
Kestrel Design Group.

Image 5.5 On-lot infiltration 
and bioretention at the Kwanzaa 
Community Center. Minneapolis, 
MN.

Image 5.4 Raingarden courtesy of 
mychamplain.net.
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Filter strips

Filter	strips	are	vegetated	areas	that	treat	sheet	flow	
from	adjacent	impervious	surfaces,	slowing	runoff	
velocities	and	trapping	sediment	(Image	5.6).		The	
vegetation	in	filter	strips	can	range	from	turf	grass	to	
trees.		The	installation	of	trees	improves	the	amount	
of	infiltration.		A	filter	strip	would	be	very	beneficial	
on	the	area	north	of	Elm	Street	SE.		Despite	the	fact	
that	the	area	is	narrow,	it	could	provide	mitigation	
benefits	for	stormwater.		

Image 5.6 Vegetate filter strip in 
Maplewood, MN.
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6Tree Recommendations
Vegetation	improves	the	quality	of	the	urban	environment	by	aiding	in	stormwater	mitigation.		
Trees	are	particularly	beneficial	because	of	their	larger	root	systems	and	canopies.		One	mature	
tree	can	provide	the	same	stormwater	benefits	as	a	raingarden.		This	section	of	the	document	
provides	recommendations	on	tree	management	in	the	Southeast	Como	Neighborhood	of	
Minneapolis	with	the	aim	of	stormwater	mitigation.		Specifically,	this	section	provides:

1.	 Background	information	on	the	role	of	trees	in	stormwater	mitigation
2.	 Ideas	on	how	to	maximize	the	benefits	of	trees
3.	 General	recommendations	of	trees	species	based	on	site	details
4.	 Advice	about	how	to	start	a	Citizen	Forester	Program

Note:	Documents	referenced	can	be	found	on	the	further	reading	list	at	the	end	of	this	section.

What role do trees play in stormwater mitigation?

Interception: 	During	a	rain	event	the	leaves,	branches	and	trunk	of	a	tree	intercept	
much	of	the	water,	which	returns	to	the	atmosphere	in	the	form	of	water	vapor	instead	
of	becoming	runoff.		One	study	conducted	in	Washington,	D.C.	showed	that	the	city’s	
ginkgo	trees	(which	make	up	about	4	percent	of	the	city’s	trees)	intercept	over	9	million	
gallons	of	water	each	year.		This	equates	to	an	annual	savings	benefit	for	the	city	of	
about	$98,000	a	year,	or	$32	per	tree.		The	study	also	concluded	that	D.C.’s	American	
elms	(which	make	up	about	10	percent	of	the	city’s	trees)	intercept	over	50	million	
gallons	of	rainfall	each	year.		This	saves	the	city	about	$500,000	a	year,	or	$63	per	tree.

Transpiration: Trees	use	a	lot	of	water	for	in	their	life	cycle.		Water	is	absorbed	through	
the	roots	and	evaporated	through	the	leaves.		This	process	allows	enables	the	soil	to	
receive	more	water	than	if	there	were	no	tree	present.
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Infiltration:	Trees	aid	by	providing	pathways	for	the	infiltration	of	water	into	the	soil	
through	their	roots	and	by	increasing	the	amount	of	organic	matter,	aeration	and	soil	
porosity.		Trees	also	slow	the	overland	flow	of	water,	allowing	more	water	to	infiltrate.		
One	study	showed	that	when	a	Nigerian	forest	was	deforested,	its	infiltration	rate	
decreased	20	to	30	percent.		In	the	D.C.	area,	the	urban	tree	canopy	reduces	the	need	
for	retention	structures	by	949	million	cubic	feet.		This	saves	approximately		$4.7	billion	
per	20-year	construction	cycle.		The	amount	of	Phosphorous	and	Nitrogen	is	also	
reduced	through	soil	infiltration.

Flood & Erosion Control:	Trees	slow	stormwater	runoff	by	reducing	the	total	amount	
of	runoff	and	regulating	its	flow.	Reducing	the	amount	of	water	during	peak	discharge	
reduces	the	likelihood	of	flooding	and	lessens	overall	erosion.

A Great Investment: 	Better	than	buying	a	pipe!		The	day	after	a	sewer	pipe	or	catch	
basin	is	installed,	it	is	worth	less	than	the	day	before.		Well	cared	for	trees	increase	in	
value	as	they	grow,	and	become	more	valuable	each	year.		Trees	pay	us	back.

How can we maximize the stormwater benefits that trees provide?

Longevity: Trees	that	provide	the	most	significant	stormwater	benefits	are	large,	
mature	trees.		The	key	word	when	thinking	about	trees	and	their	benefits	is	“longevity”.		
Most	trees	planted	in	urban	settings	live	for	only	a	fraction	of	the	time	of	their	wild	
counterparts.		With	proper	tree	care,	we	can	ensure	trees	planted	in	urban	areas	live	
a	long	life.		Planting	the	right	tree	in	the	right	place	in	the	right	manner,	with	the	right	
follow-up	care	will	produce	trees	that	live	longer	and	consequently	multiply	the	benefits	
they	return.	The	first	step	to	growing	mature	trees	is	species	selection.	Please	refer	to	
the	tree	species	list	provided	for	proper	selection	and	the	document	Recommended	
Trees	for	Southeast	Minnesota.		It	is	also	crucial	that	the	tree	is	planted	properly,	and	
well	cared	for	during	the	first	few	years	of	its	life.	Please	refer	to	the	Tree	Owner’s	
Manual	for	information	on	proper	planting.		See	the	web	page	Sustainable Woody Plant 
Maintenance	for	information	about	pruning,	watering,	mulching,	fertilizing,	and	more.

Plant the canopy in layers: 	Taking	advantage	of	both	the	horizontal	and	vertical	
space	available	will	multiply	the	stormwater	benefits.		Planting	shrubs	and	small	trees	
underneath	large	trees	will	ensure	the	most	interception	possible.

Plant the largest tree possible for the site:		Large	trees	provide	greater	benefits	than	
small	trees.		Benefits	of	trees	increase	with	size.
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Which tree and shrub species are recommended for stormwater management in the 
Southeast Como Neighborhood?

For	recommendations	of	tree	and	shrub	species	for	the	Southeast	Como	neighborhood,	please	
see	the	species	lists	in	the	Appendices.		Species	lists	are	categorized	by	planting	site	and	
important	things	to	consider	are	listed	for	each	species.

It	is	important	to	choose	a	tree	appropriate	for	the	planting	site	and	which	helps	meet	your	
stormwater	management	objectives.		Three	good	rules	of	thumb:

1.	 Planting	native	species	is	usually	a	safe	bet.

2.	 Diversity	is	best.

3.	 Plant	the	right	tree	in	the	right	place.	See	DNR’s	document	Right Tree in the Right Place.

Boulevards 
The	city	of	Minneapolis	has	jurisdiction	over	trees	and	shrubs	planted	on	boulevards.			Cities	
typically	chooses	species	which	have:

•	 A	tolerance	for	deicing	salts

•	 Minimal	conflicts	with	power	lines,	sewer	lines,	streets,	sidewalks

•	 Resistance	to	strong	wind	events

•	 Arching	canopy

•	 Resistance	to	insects	and	disease

•	 Minimal	amounts	of	tree	liter	(i.e.	seeds,	bark,	leaves,	downed	branches)

•	 Cold	hardiness

Industrial Areas 
Plant	trees	that	are	natural	pioneer	species,	and	can	tolerate	compacted	disturbed	soils.		The	
“Tough	Trees	For	Tough	Sites”	document	is	the	best	resource.

Yards and Parks 
Plant	trees	that	are	natural	pioneer	species,	and	can	tolerate	compacted	disturbed	soils.		The	
“Tough	Trees	For	Tough	Sites”	document	is	the	best	resource.

Fruit Trees 
Because	residents	of	the	Southeast	Como	neighborhood	have	expressed	interest	in	planting	and	
maintaining	edible	plants	and	fruit	trees,	a	list	of	such	plants	is	available	in	the	Appendix	VIII.		It	
is	important	to	choose	varieties	of	edible	plants	and	fruit	trees	which	are	cold	hardy	to	zone	4.	
For	more	information	on	how	to	select	fruit	trees,	see	the	MNLA	document	Selecting	Fruit	Trees	
for	Minnesota.
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How can the Southeast Como Neighborhood Start A Citizen Forester Program?

Several	communities	throughout	the	nation	have	provided	training	to	citizens	on	tree	care.				
These	citizens	work	in	their	communities	planting	trees	and	promoting	proper	tree	care.		Less	
labor	intensive	tasks	such	as	watering	and	pruning	of	young	trees	can	lessen	the	burden	on	
municipalities	and	provide	a	needed	service	to	the	community.

One	such	case	is	the	city	of	Rochester.		City	Forester	Jacob	Ryg	offers	citizen	forester	training	
events	at	a	local	nature	center.		The	class	is	a	half	day	event,	given	in	the	spring	and	fall.		He	
teaches	the	fundamentals	of	tree	care,	from	planting	and	pruning	to	engaging	neighbors	about	
their	trees.		Over	the	past	5	years	he	has	trained	hundreds	to	be	citizen	foresters,	and	has	
staged	spring	and	fall	tree	plantings	in	almost	all	the	neighborhoods	of	Rochester.		Last	years’	
spring	planting	attracted	500	volunteers	who	planted	500	trees	in	one	morning.		This	spring,	he	
set	a	goal	of	1000	trees	in	one	event.		Partnered	with	a	local	neighborhood	organization	called	
Rneighbors,	he	has	amassed	a	loyal	following	of	volunteers	who	can	be	called	upon	to	perform	
tree	care,	lessen	the	burden	of	the	city	budget	and	raise	awareness	on	the	importance	of	trees	
in	a	neighborhood.

Public	trees	in	the	Southeast	Como	neighborhood	are	managed	by	the	Minneapolis	Park	and	
Rec	Board	(MPRB).		Recent	changes	in	the	budget	have	forced	the	board	to	eliminate	two	urban	
forestry	positions,	and	the	fate	of	the	board	itself	is	in	question.		There	is	no	better	time	for	
SECIA	to	enact	a	citizen	forester	training	program,	and	take	part	in	the	future	of	its	urban	forest	
canopy.		Residents	can	be	trained	on	how	to	plant	and	care	for	trees,	and	see	them	into	maturity.		
Knowledge	gained	from	these	events	will	transfer	over	to	affect	trees	planted	on	private	land	as	
well.		Due	to	the	fact	that	a	large	number	of	residents	are	students,	planting	and	training	events	
could	be	timed	to	coincide	with	the	end	and	beginning	of	semesters.		Existing	student	groups	can	
also	become	part	of	the	citizen	forester	group.

It	is	recommended	that	SECIA	contact	MPRB	to	see	if	anyone	would	be	available	to	provide	
training.		A	certified	arborist	would	be	needed	to	ensure	the	trainees	receive	the	best	
information.		Tree	care	companies,	such	as	Rainbow	Tree	Care,	or	non-profit	urban	forestry	
organizations,	such	as	Tree	Trust,	could	also	be	asked	to	participate.	The	Washington	DC	citizen	
forester	program	is	run	by	Casey	Trees,	a	non-profit	organization.

The	main	goal	of	a	citizen	forester	program	is	that	trainees	will	pass	on	what	they	have	learned	
to	their	neighbors.		Through	casual	conversation,	knowledge	about	tree	care	is	passed	on	and	
misinformation	is	replaced	with	truth.		Old	information	is	replaced	with	the	latest	research.		Poor	
condition	trees	are	replaced	with	better	ones.		This	strategy	has	the	greatest	effect	on	the	urban	
canopy	as	a	whole	because	trees	on	private	property	typically	make	up	about	80%	of	city	trees.
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Mature	shade	trees	are	an	essential	component	of	a	stormwater	management	strategy,	and	that	
type	of	change	will	only	come	if	citizens	act	to	make	it	happen.

Citizen	Forester	training	focus:	
Basics	of	tree	biology,	Proper	Tree	Care	(planting,	mulching,	watering,	pruning,	tree	protection),	
problems	facing	the	urban	forest	(pests,	budget	cuts,	expanding	urban	areas),	how	to	
talk	to	neighbors	about	their	trees,	how	to	have	an	impact	as	a	citizen	forester.

Citizen	foresters	should	be	provided	with	copies	of	the	Tree	Owner’s	Manual	to	
distribute	throughout	the	neighborhood.	This	booklet	was	created	by	the	U.S.	Forest	
Service,	and	is	copyright	free.	

Further Reading

Recommended	Trees	for	Southeast	Minnesota	(University	of	Minnesota)	
http://www.extension.umn.edu/distribution/naturalresources/DD6574.html

Right	Tree	in	the	Right	Place	(Minnesota	DNR)	
http://www.dnr.state.mn.us/treecare/righttree-shrub.html)

Selecting	Fruit	Trees	for	Minnesota	(MNLA)http://knechts.net/wp-content/
uploads/2008/03/Sel-Fruit-Trees.pdf

Sustainable	Woody	Plant	Maintenance	(University	of	Minnesota)	
http://www.sustland.umn.edu/maint/woody_maint.html

Tree	Owner’s	Manual	(U.S.	Forest	Service)	
http://na.fs.fed.ushttp://na.fs.fed.us/urban/treeownersmanual//urban/
treeownersmanual/

Trees	and	Stormwater	(Minnesota	Pollution	Control	Agency)	
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/
stormwater-management/low-impact-development-stormwater-management.
html?menuid=&redirect=1

Trees	Pay	Us	Back	website	(Minnesota	DNR)	
http://www.mntrees.org/payback.cfm
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7Applied Study:

Tuttle School
Tuttle School

The	Tuttle	School	Campus	is	located	at	1042	18th	Avenue	SE,	Minneapolis,	MN	55414,	between	
18th	and	19th	Avenues	SE	and	north	of	Como	Avenue	SE.		Tuttle	Elementary	School	was	closed	
in	2007,	but	the	building	is	now	home	to	Heritage	Tech	and	Tatanka	Academy.

Heritage Tech

Heritage	Academy	of	Science	and	Technology	focuses	on	developing	English	skills	in	math,	
science,	and	technology	with	a	challenging	curriculum	focusing	on	the	physical,	life,	and	
computer	sciences.	They	serve	immigrant	youth	and	teach	grades	7-10.	Heritage	Tech	is	located	
in	the	former	Tuttle	Elementary	School	and	is	a	contract	alternative	school	of	the	Minneapolis	
Public	School	system.	

Tatanka Academy

Tatanka	Academy	came	about	as	an	outreach	to	low	income	families	and	focuses	on	full-year	
elementary	education	for	American	Indian	Children.	They	plan	on	expanding	the	number	of	
children	served	from	birth	through	age	eight.	Tatanka	Academy	is	located	on	the	lower	level	of	
the	former	Tuttle	Elementary	School	and	is	a	contract	school	of	the	Minneapolis	Public	School	
system.	

Tuttle School Site Selection

The	Tuttle	School	Campus	was	chosen	as	a	site	for	our	project	so	we	could	look	at	in	more	detail	
and	develop	concepts	and	ideas	that	could	be	adopted	for	reducing	runoff	for	the	entire	SE	
Como	neighborhood.	We	choose	the	school	property	for	several	reasons.		The	school	has	large	
areas	of	impervious	surface	(rooftops,	pavement,	parking	lots)	and	issues	with	runoff	on	the	
surrounding	streets.		It	was	one	of	the	areas	we	noted	as	an	area	of	concern	with	ponding	on	the	
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sidewalks	and	streets	when	we	did	a	survey	of	the	neighborhood	during	the	spring	snow	melt.		
Another	reason	we	chose	to	focus	on	the	school	was	because	our	new	stormwater	management	
practices	could	easily	be	used	in	tandem	with	both	the	schools’	curriculum,	making	it	an	
educational	experience	for	students	and	their	parents.

SECIA	has	been	promoting	rain	gardens	and	rain	barrels	to	the	neighborhood	with	moderate	
success,	and	we	hope	they	will	continue	those	initiatives.		Some	of	the	challenges	of	working	
with	residential	lots,	however,	are	the	small	sizes	of	the	lots,	absentee,	uninterested	landowners,	
the	proportion	of	long-	term	residents,	and	difficulty	with	people	following	through	community	
projects.		We	wanted	to	provide	some	different	ideas	from	what	SECIA	was	already	doing	
to	engage	its	community.	The	school	campus	has	large	areas	of	open	space	that	provide	
opportunities	for	creative	solutions.	

The	schools	would	be	good	partners	to	work	with	SECIA,	the	city	of	Minneapolis,	and	the	
Mississippi	Watershed	District.		Working	with	the	schools	also	provides	opportunities	for	
community	engagement	and	further	education	on	stormwater	management.		The	school	is	a	
great	place	to	engage	teachers,	students,	parents,	and	the	community	as	a	whole.		The	school	
could	incorporate	things	like	the	rain	garden	and	tree	plantings	into	their	curriculum	and	use	it	
as	a	teaching	tool.		Teachers,	students,	and	parents	could	even	be	involved	with	the	planning	
and	implementation	of	these	projects	to	help	mitigate	stormwater	runoff,	depending	of	the	level	
of	involvement	the	school	chooses.		Greening	the	environment	around	the	school	would	also	
provide	a	better	learning	environment	for	students.		

Suggestions	in	stormwater	management	for	the	school	can	also	be	used	as	a	model	that	can	
be	applied	to	other	areas	of	SE	Como.	All	of	the	recommendations	may	not	be	implemented,	
but	all	of	the	recommendations	for	the	school	property	can	be	implemented	in	other	areas	of	
SE	Como.		The	school	property	is	actually	more	similar	to	some	of	the	industrial	areas	than	the	
residential	areas	within	the	area.		The	large	areas	of	impervious	surface	in	the	industrial	areas	
have	been	identified	as	a	key	part	of	reducing	stormwater	runoff	in	the	SE	Como	neighborhood.		
Some	of	the	solutions	for	the	school	can	be	used	in	the	residential	areas	and	some	will	be	
more	appropriate	for	the	industrial	properties.		A	combination	of	solutions	in	all	parts	of	the	
neighborhood	will	have	to	be	implemented	to	reduce	stormwater	runoff	and	aim	to	be	a	greener	
neighborhood.	

School Engagement

SECIA	is	already	working	with	the	schools	to	create	a	Tuttle	campus	garden	and	outdoor	
classroom	from	an	existing	abandoned	garden,	with	raised	beds	for	growing	edibles	(Appendix	
VII).		The	rain	garden,	swales,	and	tree	plantings	proposed	in	our	plan	can	be	used	as	a	teaching	
tool	for	water	conservation,	soils,	botany,	and	wildlife.	Nancy	Albrecht,	a	science	teacher	at	
Heritage	Tech,	has	expressed	interest	in	working	it	into	the	school	curriculum.		There	has	been	
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interest	for	a	while	in	having	a	butterfly	garden	and	rain	garden	at	the	school.			

Lists	of	suggested	plant	material	have	been	compiled	to	aid	in	the	design	of	the	butterfly	garden	
and	also	of	the	rain	garden.		This	list	is	merely	full	of	suggestions,	as	there	are	many	other	plants	
that	should	be	considered	when	designing	both	the	gardens.		Note	that	some	plants	overlap	on	
the	two	lists.		The	plant	lists	are	in	a	chart	format	and	include	Latin	name,	common	name,	plant	
size	at	maturity,	plant	type	(tree,	shrub,	grass	or	forb,	which	is	a	perennial	flowering	plant),	soil	
moisture	(wet	meadow	=	soil	that	permanently	holds	moisture,	floodplain	=	soil	that	experiences	
heavy	moisture	with	snowmelt	or	rain	events,	upland	=	plants	that	thrive	in	a	drier,	prairie-like	
setting),	cultural	requirements	for	the	plants,	notable	plant	characteristics,	and	the	ways	to	
obtain	the	plant.		Please	refer	to	Appendix	IX,	the	rain	garden	plant	list,	and	Appendix	X,	the	
butterfly	garden	plant	list,	for	suggested	plant	material.

Students,	teachers,	parents,	and	neighbors	could	all	be	involved	with	tree	plantings	at	the	
school	and	a	special	event	could	be	held	on	Arbor	Day	or	during	Arbor	Month.			Depending	
on	the	level	of	involvement	the	school	wants	to	take	on,	they	could	be	part	of	the	planning	
and	implementation	of	the	rain	garden	from	the	beginning.	Examples	of	involvement	and	
educational	opportunities	include	infiltration	tests,	starting	some	plants	from	seed,	and	students	
planting	and	caring	for	the	plants	in	the	gardens.		

Stage I   

Rain	garden	
The	school	has	expressed	interest	in	having	a	rain	garden	on	the	west	side	of	the	school.		This	
could	possibly	be	off	of	18th	Avenue	SE	on	the	north	or	south	side	of	the	west	entrance	(or	
both).		Curbs	cuts	off	of	18th	Avenue	SE	could	be	installed	to	capture	additional	runoff	from	the	
street.		It	would	also	be	beneficial	to	try	to	divert	some	of	the	rainwater	runoff	from	the	roof	
of	the	school	to	the	rain	garden.		Location	of	the	garden	and	any	infrastructure	chances	will	
have	to	involve	facilities	management	for	Minneapolis	Schools	and	where	applicable	the	City	of	
Minneapolis	Public	Works	Department.		

The	depth	of	the	rain	garden	is	determined	by	how	long	it	takes	water	to	infiltrate	the	soil.		It	is	
recommended	that	water	should	infiltrate	within	24	hours.		Depths	of	rain	gardens	usually	range	
from	four	to	twelve	inches.		The	size	of	the	rain	garden	is	determined	by	how	much	water	you	
want	to	capture,	but	size	and	shape	is	often	chosen	by	how	much	space	is	available.	Consult	the	
Blue	Thumb	Guide	to	Raingardens	for	more	information.		

For	larger	and	deeper	commercial	rain	gardens,	an	overflow	can	be	installed	to	keep	the	garden	
from	exceeding	capacity	during	major	rainfall	events.		Plants	that	spread	aggressively	by	roots	
or	seeds	should	be	avoided.		Keeping	the	plant	palette	simple	will	make	it	easier	for	students	to	
learn	plants	and	the	plants’	maintenance	needs.	Mainly	native	plants	should	be	used,	as	they	are	
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well	adapted,	provide	wildlife	benefits,	and	will	allow	teaching	opportunities	about	native	plant	
communities.		Edibles	can	also	be	incorporated	into	the	landscape	plan.		Include	shrubs	and	
trees	in	rain	gardens;	there	are	several	options	for	small	trees	that	thrive	in	rain	gardens	that	still	
allow	you	to	grow	full	sun	prairie	plants.	

As	well	as	the	garden	serving	a	function	for	capturing	runoff,	it	should	be	aesthetically	pleasing.	
For	a	natural	feel,	plant	in	groupings	and	avoid	planting	in	straight	lines.	Generally	placing	
coarser	textured	plants	toward	the	back	and	finer	textured	plants	closer	to	the	front	is	more	
pleasing	to	the	eye,	but	don’t	be	afraid	to	mix	and	match	different	textures	and	colors	for	
variety.		A	fine	textured	grass	next	to	a	large-leafed	plant	looks	attractive	due	to	foliage	alone.		
Place	plants	with	their	mature	size	in	mind	so	they	don’t	crowd	each	other	out,	as	they	will	fill	
in	rather	quickly.	Water	the	plants	regularly	until	they	are	established	and	remember	to	weed.		
Once	plants	mature,	rain	gardens	are	relatively	low	maintenance.	

Vegetation	improves	the	quality	of	the	environment	by	aiding	in	stormwater	management.		
Trees	are	particularly	beneficial	because	of	their	large	root	systems	and	canopies.	This	section	
of	the	document	lays	out	a	tree	management	plan	for	the	Tuttle	School.		Please	refer	to	the	
Tree	Recommendations	sections	for	a	more	comprehensive	guide	about	how	trees	mitigate	
stormwater	and	which	species	should	be	planted.		

This	section	provides	recommendations	for	where	to	plant	trees	at	the	Tuttle	School	and	which	
species	are	appropriate	for	each	location.	The	most	important	measure	that	can	be	taken	with	
regard	to	trees	is	to	maintain	good	tree	health,	so	that	trees	can	grow	to	be	large	enough	to	
maximize	stormwater	benefits.		The	first	part	of	this	section	gives	recommendations	on	how	to	
maintain	good	health	of	the	school’s	trees	for	the	long	term.	The	rest	of	this	section	is	organized	
in	stages.	This	is	meant	to	allow	the	school	to	follow	recommendations	in	later	stages	as	more	
resources	become	available.		The	stages	are	not	alternative	choices,	and	it	is	advised	that	they	all	
eventually	be	completed.	However,	fragments	of	stages	may	be	completed,	and	the	stages	may	
be	completed	in	any	order.	

Note:	Documents	referenced	can	be	found	on	the	further	reading	list	at	the	end	of	this	section.
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Maintain Tree Health

For	stormwater	mitigation,	trees	should	be	healthy	and	very	large	for	them	to	be	most	effective.		Hence,	
the	main	stormwater	goals	regarding	trees	should	be	to	maintain	their	health	by	always	performing	the	
following	tasks	at	the	Tuttle	School:

•	 Proper	planting

•	 Mulching

•	 Watering

•	 Proper	pruning

•	 Prevention	of	critter	and	winter	damage

•	 Prevention	against	construction	damage

For	more	thorough	details	on	how	and	why	to	perform	these	tasks,	please	see	the	Tree Owner’s Manual	
and	the	web	site	Sustainable Woody Plant Maintenance.

The	first	stage	is	meant	to	coincide	with	rain	garden	installation	plans	outlined	in	Best	Management	
Practices:	Rain	Gardens.		Installing	the	rain	garden	west	of	the	school	should	be	the	main	focus	of	Stage	
I.		Additional	recommendations	for	Stage	I	involve	planting	trees	and	shrubs	to	accommodate	the	rain	
garden	perennials,	replacing	volunteer	trees	(weeds)	and	planting	trees	in	the	open,	treeless	areas	of	the	
school.		Of	the	three	stages,	Stage	I	recommendations	should	be	manageable	with	the	least	amount	of	
labor	and	finances.

Rain Garden West of the School: Tree and Shrub Planting Recommendations 
A	rain	garden	will	be	placed	west	of	the	school.		The	possibility	of	including	small	trees	and	shrubs	is	
often	overlooked	in	rain	garden	design,	yet	their	larger	root	systems	and	canopies	allow	for	greater	
transpiration	and	interception.		A	list	of	recommended	shrub	and	tree	species	for	rain	gardens	can	be	
found	in	Appendix	IX.	For	information	about	herbaceous	plant	selection	and	rain	garden	design,	please	
again	refer	to	Best	Management	Practices:	Rain	Gardens.

Replacing Volunteer Trees and Shrubs 
A	volunteer	tree	is	a	tree	that	was	not	planted	by	a	person	but	has	sprung	up	on	its	own.		Many	
volunteer	trees	and	shrubs	become	problems	in	the	landscape	as	they	grow	larger.		They	may	interfere	
with	infrastructure	or	becoming	hazards	due	to	decay	and	location.		The	Tuttle	School	site	contains	many	
volunteers	along	the	south	fence	and	the	west	fence	in	the	southwest	corner	of	the	schoolyard	(See	
Images	7.1	and	7.2).		Many	of	these	are	boxelder	trees,	which	are	prone	to	stem	decay.		Once	they	are	
large,	they	could	present	a	hazardous	situation	because	of	the	risk	that	they	will	break	off,	injuring	a	
student	or	pedestrian.		The	other	common	volunteer	plant	material	along	these	fences	are	vine	species,	
including	grape,	and	mulberry	shrubs.		There	are	several	small	boxelder	volunteer	trees	on	the	east	side	
of	the	southwest	entrance	to	the	building.		There	are	small	volunteer	trees	interspersed	between	the	
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green	ash	trees	that	line	the	south	side	of	the	
building.		There	are	also	several	elm	volunteers	at	
the	northeast	corner	of	the	building	(Image	7.3).	

Removing Declining Trees and Planting Trees in 
Open Areas 
Planting	of	trees	should	first	be	focused	on	those	
open	areas	of	the	school	campus	that	do	not	have	
any	trees.		The	areas	covered	with	turf	near	the	
front	(west)	entrance	of	the	building	are	great	
locations	for	trees	to	be	planted	(See	Images	7.4	
and	7.5).		Other	areas	are	the	southwest	corner	
of	the	schoolyard	(Image	7.6)	and	the	northeast	
corner	of	the	schoolyard	(Image	7.7).		Tree	species	
recommendations	are	listed	in	Table	7.1	below.		
More	tree	species	recommendations	can	be	found	
in	Appendix	XI.	

Budget	allowing,	it	is	recommended	to	put	at	least	
one	or	two	trees	in	each	open	area,	rather	than	
focusing	efforts	on	one	area.		This	will	allow	for	
slowing	of	runoff	in	each	area	rather	than	only	in	
one	area.		In	Stage	II,	more	trees	can	be	added	
to	each	location	as	budget	allows.		It	is	highly	
recommended	to	diversify	the	plant	material.		

It	is	advised	to	diversify	tree	species	not	only	
between	the	various	planting	areas	but	also	
within	them.		This	will	prevent	the	possibility	of	a	
disease	or	insect	pest	killing	every	tree	in	a	given	
area.		It	is	also	recommended	to	layer	the	tree	
canopy	in	order	to	increase	interception.	This	is	
done	by	planting	shrubs	and	small	trees	under	
larger	trees.	

Image 7.1 Volunteer plant material will 
become a liability if they are not removed.

Image 7.2 The west fence has several boxelder 
trees growing through it.

Image 7.3 The northeast corner of the building 
contains some nice shrubs. However, there are Elm 
volunteers mixed in, which will cause problems with 
the building foundation as they grow larger.
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Images: a) Just north of the front entrance of the school; b) Just south of the front entrance of the 
school; c) The southwest corner of the campus; and c) The northeast corner of the campus

Table 7.1 Recommended trees to plant in open areas of the school campus.

a) Image 7.4 b) Image 7.5

c) Image 7.6 d) Image 7.7

Black Hills spruce

Picea glauca var. densata

Ironwood
Ostrya virginiana

Kentucky coffee tree

Gymnocladus dioicus

Northern catalpa
Catalpa speciosa
Swamp white oak
Quercus bicolor
White fir
Abies concolor

To 40 ft. tall. Should be planted in full sun.

To 30 ft. tall. Tolerant of heavy shade.

To 50 ft. tall. Leaves and fruit are toxic to 
animals.  

40 ft. tall. Tolerant of light shade. Tolerant 
of compacted soils and road salt.
To 40 ft tall. Tolerant of light shade. 
Tolerant of compacted soils. Prefers acidic 

To 30 ft. tall. Tolerant of light shade.

Tuttle School



34 &SECIA: Stormwater Assessment  Management

Budget	allowing,	it	is	recommended	to	put	at	least	one	or	two	
trees	in	each	open	area,	rather	than	focusing	efforts	on	one	
area.		This	will	allow	for	slowing	of	runoff	in	each	area	rather	
than	only	in	one	area.		In	Stage	II,	more	trees	can	be	added	to	
each	location	as	budget	allows.		It	is	highly	recommended	to	
diversify	the	plant	material.		

It	is	advised	to	diversify	tree	species	not	only	between	the	
various	planting	areas	but	also	within	them.		This	will	prevent	
the	possibility	of	a	disease	or	insect	pest	killing	every	tree	in	a	
given	area.		It	is	also	recommended	to	layer	the	tree	canopy	in	
order	to	increase	interception.	This	is	done	by	planting	shrubs	
and	small	trees	under	larger	trees.	

The	south	side	of	the	school	is	lined	with	five	green	ash	trees	
(Image	7.8).		Although	the	predicted	arrival	of	the	emerald	
ash	borer	could	result	in	the	rapid	death	of	these	trees,	they	
should	not	all	be	removed	for	the	time	being.		The	three	on	
the	west	side	appear	to	be	in	good	condition	and,	due	to	their	
large	size,	are	greatly	helping	to	mitigate	stormwater	runoff.		
The	two	on	the	east	side	show	decline	(Image	7.9).		They	both	
have	a	large	amount	of	cambium	(the	living	tissue	just	under	
the	bark)	loss	and	should	be	removed.		Maintaining	cambium	
tissue	is	vital	to	a	tree’s	health.		Declining	trees	do	not	provide	
as	many	stormwater	benefits	as	health	trees	do.	

The	Tuttle	School	will	be	planting	an	edible	garden	in	the	
current	garden	location	in	the	southeast	corner	of	the	school	
campus.	The	two	green	ash	trees	in	this	garden	area	(Image	
7.10)	should	be	removed	to	allow	light	to	penetrate.	

Although	the	honeylocust	trees	on	the	east	side	of	the	school	
are	located	in	poor	planting	sites	with	limited	growing	space,	
they	should	not	all	be	removed	because	they	are	some	of	
the	largest	trees	at	the	school	and	also	provide	the	greatest	
stormwater	benefits.	See	Stage	II	for	recommendations	about	
removing	some	of	these	trees	when	some	of	the	pavement	is	
removed.	

Image 7.8 Five ash trees line the 
south side of the school.

Image 7.9 The two ash trees 
just southeast of the school are in 
decline and should be removed.

Image 7.10 Two ash trees 
shade the garden and should be 
removed, so the school can turn 
the existing garden into an edible 
garden.
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Stage II

Stage	II	of	the	Tuttle	Elementary	School	stormwater	management	plan	is	meant	to	supplement	
Stage	I	by	expanding	upon	it	in	order	to	achieve	larger	goals	in	managing	the	school’s	
stormwater.	Stage	II	consists	of	more	intense,	costly	and	time-	consuming	options	and	represents	
ways	in	which	the	school	can	further	the	community’s	goals	of	stormwater	management.	The	
options	presented	are	general	guidelines	of	appropriate	best	management	practices	(BMPs)	
for	this	site,	and	while	some	include	dimensions	or	specifications,	further	planning	is	required	
before	implementing	these	BMPs.	Stage	II	consists	of	many	different	recommendations,	and	
while	it	is	often	beneficial	to	incorporate	as	many	of	them	as	possible,	these	projects	can	be	
selected	individually	or	on	a	smaller	scale	as	time	and	budget	constraints	change.

North	Parking	Lot:	Structural	Soils,	Permeable	Pavers	and	Rain	Garden

One	option	in	Stage	II	is	the	installation	of	permeable	pavers	in	the	small	parking	lot	north	of	
the	school,	located	between	the	school	building	and	Talmage	Avenue	SE	(Image	7.11).		This	
project	would	be	most	financially	feasible	when	the	parking	lot	needs	to	be	redone.	In	order	
to	maximize	infiltration	as	well	as	to	allow	the	neighboring	trees	to	have	increased	volume	
for	root	growth,	structural	soils	should	be	installed	underneath	the	permeable	pavers.	Due	
to	the	likely	compaction	of	soil	from	construction	activity	and	the	weight	of	vehicles	on	the	
parking	lot,	removal	of	the	compacted	upper	layers	of	soil	and	replacing	the	soil	with	24-36”	
of	structural	soil	will	provide	the	best	results.	Also,	when	redoing	the	parking	lot,	a	slight	
downward	grade	of	the	entrance	into	the	parking	lot	from	Talmage	Avenue	SE	would	act	as	a	
curb	cut,	allowing	excess	water	from	the	street	to	infiltrate	into	the	parking	lot.

An	additional	measure	that	would	be	beneficial	to	install	while	redoing	the	parking	lot	would	
be	a	small	rain	garden	on	the	east	side	of	the	parking	lot	between	the	parking	area	and	the	
playground	(Image	7.12).	This	could	be	accomplished	by	factoring	in	some	additional	space	
when	redoing	the	parking	lot;	a	small	depression	could	be	created	in	a	narrow	strip	right	in	
front	of	the	existing	Norway	Maple	trees.	Extra	care	should	be	taken	when	doing	this	project	
to	limit	negative	impacts	and	damage	to	the	Norway	maple	trees	through	careful	removal	of	
the	existing	soils.	When	any	large	roots	are	encountered,	they	should	be	excavated	by	hand,	
and	after	construction	is	done,	frequent	watering	and	careful	monitoring	of	these	Norway	
maple	trees	is	suggested.	A	slight	slope	of	1-2%	going	toward	this	rain	garden	would	allow	
for	any	excess	water	from	the	street	and	parking	lot	to	collect	and	infiltrate	here.	Structural	
soils	could	also	be	placed	here,	and	the	strip	would	be	replanted	with	vegetation	from	
the	prescribed	species	list	from	Stage	I.	The	narrow	rain	garden	will	provide	for	reduced	
stormwater	volume,	additional	infiltration,	filtration	of	pollutants,	and	will	allow	the	parking	
lot	area	to	better	handle	sheet	flow	from	the	site	itself,	as	well	excess	stormwater	from	
Talmage	Avenue	SE.

Tuttle School
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Image 7.11 Potential Stage II projects.

Image 7.12 The parking lot between the parking area and the playground.
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Impervious	Surface	Reduction:	Structural	Soils,	Permeable	Pavers,	Bioswales	and	Curb	Cuts

Another	part	of	Stage	II	that	could	contribute	
to	reduced	stormwater	runoff	and	allow	for	
increased	infiltration	is	the	area	along	the	
east	side	of	the	school,	between	the	school	
and	19th	Avenue	SE	(Image	7.11).	There	is	a	
significant	amount	of	impervious	walkways	
along	the	east	side	(Image	7.13)	of	the	school,	
many	of	which	are	excessively	wide	and	have	
the	potential	to	be	redone	to	better	utilize	the	
space.	When	the	school	decides	that	this	area	
needs	to	be	redone	or	improved,	care	should	
be	taken	to	reduce	the	amount	and	width	of	the	
walkways.	This	part	of	the	site	would	also	benefit	from	structural	soils	with	either	permeable	
pavers	or	pervious	pavement	at	the	surface,	which	may	allow	for	easier	wheelchair	access	to	
the	school	than	permeable	pavers.	Since	this	block	of	19th	Avenue	SE	was	noted	during	the	
inventory	as	having	significant	water	accumulation,	installing	structural	soils	and	permeable	
pavers	in	addition	to	the	rain	garden	plan	from	Stage	I	will	greatly	help	to	reduce	stormwater	
runoff	to	the	street.

Tree	planting	recommendations	
were	also	noted	in	Stage	I,	and	it	is	
noted	to	keep	the	six	honeylocust	
trees	located	just	north	of	the	
existing	garden	in	the	enclosed	
patio	area	(Images	7.11	and	7.14).	
Due	to	the	extremely	tight	spacing	
of	the	trees,	lack	of	adequate	soil	
volume,	and	the	large	amount	
of	runoff	to	19th	Avenue	SE,	this	
would	be	another	location	to	remove	
the	compacted	soil	and	install	structural	soil.	This	specific	spot	would	require	extensive	care	
when	removing	the	existing	soil,	and	as	described	for	the	north	parking	lot	area,	the	trees	
should	receive	proper	care	and	monitoring.	Since	the	current	surface	is	comprised	of	large	
concrete	“tiles,”	they	should	be	easier	to	remove	without	causing	damage.		An	air	spade	may	
be	the	best	tool	to	remove	the	soil	that	is	around	the	roots	of	the	trees.	After	putting	in	at	
least	24”	of	structural	soil,	permeable	pavers	could	then	be	installed,	and	the	shaded	patio	
area	would	allow	for	public	enjoyment	as	well	as	stormwater	management.

In	coordination	with	the	city	of	Minneapolis,	work	on	the	boulevard	between	the	school	and	
19th	Avenue	SE	would	allow	for	runoff	from	the	street	to	also	enter	into	the	rain	garden	and	

Image 7.13 Impervious area on the east side 
of the school.

Image 7.14 School patio area with very little permeable 
surface.

Tuttle School
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bioswale	(Image	7.11).	If	possible,	doing	the	construction	on	the	patio	area	and	the	curb	cut	
at	the	same	time	would	allow	for	installation	of	structural	soil	from	the	curb	all	the	way	into	
the	patio	area.	A	sunken	bioswale	could	then	be	installed	in	the	boulevard,	with	a	curb	cut	
at	each	end,	allowing	for	extra	infiltration,	and	excess	water	in	the	center	could	flow	through	
an	overflow	in	the	bioswale,	under	the	sidewalk	grate,	and	into	the	rainbgarden	and	the	
permeable	pavers	of	the	patio.		It	would	also	be	beneficial	to	install	two	additional	Example	
of	a	sunken	bioswale	with	a	curb	cut.

Sunken	boulevard	bioswales	farther	north,	near	the	corner	of	19th	Avenue	SE	and	Talmage	
Avenue	SE	would	help	to	control	runoff	on	the	other	end	of	the	block.

SW	Sports	Field:	Filter	Strip,	Bioswale	and	Infiltration	Trench

Another	aspect	of	managing	runoff	is	through	the	use	of	a	filter	strip,	bioswale,	and	an	
infiltration	trench	on	the	SW	corner	of	the	site	(Image	7.11).	Implementing	some	stormwater	
management	techniques	on	this	part	of	the	site	will	help	compensate	for	the	lack	of	
infiltration	due	to	the	potentially	compacted	sports	field	area,	as	well	as	the	large	paved	area	
on	the	southern	portion	of	the	site.

The	current	grass	field	area	would	act	as	a	filter	strip,	with	an	additional	five	foot	filter	
strip	between	the	sports	field	and	bioswale	that	would	be	planted	with	groundcover	and	
shrubs	from	the	recommended	rain	garden	species	list.	The	bioswale	would	run	parallel	
to	the	sidewalk	of	18th	Avenue	SE	and	would	be	a	slight	depression	with	densely	planted	
vegetation,	which	would	slow	down	and	filter	runoff	while	allowing	it	to	infiltrate	into	the	
ground.	The	bioswale	on	this	site	would	be	nine	feet	wide	and	would	have	a	minimum	of	
12”	of	drain	rock	in	the	bottom,	with	18”	of	growing	medium	above	it.	Plant	species	for	
the	bioswale	would	be	selected	from	the	rain	garden	and	tree	species	lists.	Also,	when	it’s	
possible	to	work	with	the	city,	an	additional	curb	cut	with	a	sidewalk	grate	could	be	installed	
on	18th	Avenue	SE	to	allow	runoff	from	the	street	to	enter	the	bioswale.

Due	to	the	size	of	the	grass	sports	field,	there	is	the	potential	that	runoff	could	exceed	
the	capacity	of	the	bioswale,	and	an	overflow	should	be	installed,	which	would	allow	for	
excess	water	to	go	into	an	infiltration	trench	located	along	the	southern	border	of	the	site	
underneath	the	grass.	The	overflow	would	be	located	at	the	southern	end	of	the	bioswale,	
and	it	would	direct	excess	water	through	a	pipe	under	the	ground	to	the	infiltration	trench.	
The	infiltration	trench	is	a	shallow	trench	that	is	backfilled	with	coarse	stone	and	sand.

The	pipe	that	runs	through	it	has	holes	that	allow	the	excess	water	to	run	from	the	bioswale	
into	the	infiltration	trench,	where	it	then	can	infiltrate	into	the	ground.		Specifications	can	
be	viewed	in	the	appendices,	but	a	general	rule	is	20	ft.	of	infiltration	trench	per	1,000	sq	ft.	
of	impervious	area	for	well	draining	soils,	and	30	ft.	of	infiltration	trench	per	1,000	sq	ft.	of	
impervious	area	for	poorly	drained	soils.	The	infiltration	trench	on	the	school	site	layout	is	
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just	under	90	feet	long,	which	would	provide	infiltration	for	stormwater	runoff	from	3,000	sq	
ft.	of	impervious	surface	areas.

Stage III

Stage	III	is	the	most	involved	and	costly	of	the	proposed	stormwater	management	BMPs,	
and	it	involves	extensive	planning	and	coordination	with	other	agencies,	such	as	the	city	of	
Minneapolis,	multiple	private	contractors,	and	local	water	districts.	While	these	projects	may	
seem	unrealistic	and	excessive,	they	have	been	implemented	at	many	similar	sites	throughout	
the	U.S.,	as	can	be	seen	in	the	case	studies	in	the	appendices.	With	coordination	between	
multiple	agencies	and	potential	for	outside	funding,	these	projects	can	become	feasible.		They	
would	also	provide	for	the	greatest	stormwater	runoff	reductions.

Protecting	Trees	from	Construction	Damage

Stage	III	recommendations	involve	extensive	infrastructural	changes	to	the	Tuttle	School	site	
to	reduce	stormwater	runoff.		For	each	construction	project,	the	strictest	tree	preservation	
plans	possible	should	be	employed.		Where	trees	are	removed,	other	trees	must	be	planted	
somewhere	on	the	property	to	take	their	place.	Please	refer	to	Gary	Johnson’s	publication	
Protecting Trees from Construction Damage: A Homeowner’s Guide.

Rooftop	Runoff:	Cisterns	and	Drywells

Stage	III	recommendations	involve	extensive	infrastructural	changes	to	the	Tuttle	School	site	
to	reduce	stormwater	runoff.		For	each	construction	project,	the	strictest	tree	preservation	
plans	possible	should	be	employed.		Where	trees	are	removed,	other	trees	must	be	planted	
somewhere	on	the	property	to	take	their	place.	Please	refer	to	Protecting Trees from 
Construction Damage: A Homeowner’s Guide.

For	the	school	site,	the	best	option	would	be	an	
above	ground	system	(Image	7.12),	consisting	of	
multiple	cisterns.	Having	a	first-flush	device	installed	
before	water	reaches	the	cistern	will	allow	for	the	
initial	water	that	hits	the	roof	to	be	separate	from	
the	water	that	enters	the	cistern,	helping	to	keep	
any	contaminants	or	debris	from	the	roof	out	of	
the	cistern	system.	This	water	could	then	be	used	
for	irrigating	the	school	landscape.	If	it	were	going	
to	b	e	used	to	water	all	of	the	areas	on	the	school	
property,	a	pump	could	be	installed	to	allow	for	extra	
pressure	to	a	hose,	instead	of	simply	being	gravity	fed.	Based	on	the	roof	area	being	29,000	
square	feet,	a	one-inch	rainfall	event	would	result	in	just	over	16,000	gallons	of	runoff	from	
the	roof.		This	provides	the	school	with	two	options:	one	with	the	potential	to	install	either	

Image 7.12 Rain cisterns. Image 
courtesy of rdcisterns.com.
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one	large	cistern	or	another	with	a	series	of	smaller	cisterns.	An	advantage	of	a	larger,	taller	
cistern	would	be	that	it	takes	up	less	ground	area.	However,	by	using	smaller	cisterns,	the	
school	could	initially	invest	in	one	or	two,	and	if	they	didn’t	handle	the	required	runoff,	
additional	cisterns	could	be	added	as	needed.

Another	option	is	either	below	ground	cisterns	or	drywells.	These	would	both	be	
underground	and	would	require	more	extensive	construction.	Below	ground	cisterns	
essentially	function	in	the	same	way	as	above	ground	ones,	but	below	ground	cisterns	are	
out	of	sight.	Drywells	are	vertical,	underground	perforated	tubes	surrounded	by	gravel,	
which	allow	for	runoff	collection	and	then	infiltrate	into	the	surrounding	soil	over	time.	
Drywells	range	in	diameter	and	length,	some	being	20	feet	deep.	This	allows	for	more	runoff	
to	infiltrate,	but	poses	potential	issues	if	groundwater	is	within	ten	feet	of	the	bottom	of	the	
drywell.	For	this	site,	a	smaller	drywell	may	be	best	utilized	as	an	overflow	measure	for	the	
above	ground	cisterns.

South	Paved	Area:	Impervious	Surface	Reduction

Since	the	large	paved	area	on	the	south	side	of	the	school	(Image	7.7)	represents	over	
12,000	square	feet	of	impervious	surface	area,	it	could	greatly	benefit	the	stormwater	
management	goals	by	reducing	the	square	footage.	If	financially	possible,	removing	the	
entire	pavement,	replacing	compacted	soils	with	structural	soils,	and	putting	permeable	
pavement	on	a	new	basketball	court	area,	with	the	drywells	located	between	the	school	and	
the	basketball	court,	would	be	the	ideal	option.	As	this	would	be	costly,	a	more	manageable	
plan	would	be	to	remove	some	of	the	pavement	closer	to	the	school,	install	structural	soils	
and	a	drywell,	and	then	replant	some	new	trees	above	this	area	to	provide	for	shade	and	
additional	stormwater	management.	In	order	to	keep	a	basketball	court	area,	it	would	be	
reconfigured	in	an	east-west	orientation,	with	the	new	project	area	to	the	north	of	the	
basketball	court.

Rooftop	Runoff	

One	other	option	to	control	roof	runoff	would	be	to	install	an	extensive	green	roof.	Extensive	
green	roofs	are	shallower,	lighter,	and	more	affordable	than	intensive	systems,	and	they	are	
a	vegetated	roof	system	made	up	of	a	waterproof	membrane,	drainage	material,	soil	and	
plants.	These	roof	systems	can	collect	and	retain	up	to	60%	of	the	annual	precipitation	that	
it	receives,	and	since	the	roof	has	more	impervious	surface	area	than	any	other	part	of	the	
site,	reducing	the	runoff	from	the	roof	would	be	beneficial.	These	systems	can	also	help	to	
reduce	heating	and	cooling	costs	and	extend	the	life	of	the	roof,	all	of	which	can	assist	in	
offsetting	the	upfront	costs	of	the	green	roof	system.	Extensive	planning	and	design	would	
be	required	before	implementing	this	project,	but	it	does	have	potential	to	be	another	way	
to	effectively	managing	stormwater	runoff.	The	green	roof	is	not	shown	on	the	Stage	III	
map,	due	to	many	of	the	unknown	factors	of	the	actual	roof	layout,	which	would	be	best	
determined	by	accessing	the	roof.
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8Community Engagement
Citizen	participation	in	the	SE	Como	neighborhood	is	a	tricky	proposition	due	to	its	
demographics.		The	high	degree	of	transience	and	the	renter/homeowner	ratio	suggests	
that	many	people	living	in	the	neighborhood	do	not	have	a	long-term,	vested	interest	in	it.		
Furthermore,	the	large	number	of	college	students	in	the	neighborhood	suggests	that	for	many	
residents,	their	priorities	are	different	than	the	homeowner-residents’	priorities.		However,	there	
are	ways	to	engage	even	the	most	transient	of	college	students	into	neighborhood	stormwater	
management.		This	section	outlines	several	plans	for	community	engagement	at	different	
levels,	using	the	community,	planning,	and	education	trifecta	as	a	spring	board.		The	following	
recommendations	are	separated	into	two	sections:		1)	strategies	focused	on	public	land	(street	
trees,	medians,	parks,	etc.)	and	2)	strategies	that	focus	on	privately	owned	land	(backyards,	
commercial	land,	etc).

Publicly-owned land
1.	 Citizen	Forester	Program	(See	Tree	Recommendations)
2.	 Student	volunteer	goups

Harnessing	the	energy	in	student	groups	can	be	used	in	a	less	formal	manner	than	a	Citizen	
Forester	Program,	but	it	can	be	an	effective	way	to	engage	student	residents.		One	wonderful	
aspect	of	the	University	of	Minnesota	is	the	breadth	and	depth	of	their	student	organizations.		
While	the	memberships	and	leadership	of	these	groups	experience	high	turnover	due	to	
graduation,	many	of	these	groups	remain	stable	entities	with	missions	and	objectives	that	are	
carried	on	year	to	year.		Service-oriented	groups	are	often	popular	for	students	looking	to	meet	
new	people,	enhance	their	resumes,	and	give	back	to	the	community.		Many	of	these	groups	
exist,	and	it	is	highly	likely	that	some	of	their	members	live	in	the	SE	Como	neighborhood.		Also,	
many	current	students	already	living	in	the	SE	Como	neighborhood	are	future	homeowners	of	
this	neighborhood	and	others.		Raising	their	awareness	of	stormwater	issues	now	could	make	
them	more	receptive	to	stormwater	management	improvements	in	the	future.
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While	many	student	groups	could	be	enticed	to	provide	labor	for	stormwater	projects,	this	
report	chose	to	focus	on	the	Greek	System	at	the	University	of	Minnesota	for	several	reasons:	

1.	 Many	members	live	in	houses	together,	which	makes	them	easy	to	contact	as	a	group
•	 Most	of	these	houses	are	near	the	SE	Como	neighborhood,	which	means	they	

would	not	have	to	travel	far	to	volunteer

2.	 The	Greek	System	is	established	and	unlikely	to	change	from	year	to	year

3.	 Each	member	is	required	to	complete	a	set	amount	hours	of	community	service	each	
semester

4.	 The	Greek	Community	extends	beyond	current	university	students,	which	means	that	
homeowner-residents	could	be	fraternity	and	sorority	alumni

Greek	Chapters	can	be	invited	to	plan	volunteer	events	quite	easily.			Paying	a	personal	visit	
to	their	houses	between	5	p.m.	and	6	p.m.	on	Monday	evenings	is	the	best	way	to	contact	
the	groups	because	they	have	meetings	during	that	time.		Fliers	with	the	event	details	act	
as	reminder	for	the	group	and	can	be	posted	in	a	common	area	of	the	house.		For	summer-
time	projects,	an	email	to	the	Pan-Hellenic	Council	and	the	Inter-Fraternity	Council	will	help	
galvanize	local	members.		Finally,	as	with	all	college	students,	incentives	work	well	to	entice	
them	to	volunteer.		Free	food	and	t-shirts	are	great	motivational	tools	for	choosing	a	volunteer	
opportunity.

Many	of	these	strategies	can	work	with	other	volunteer	groups,	including	other	University	of	
Minnesota	organizations,	girl	and	boy	scouts,	church	groups,	and	youth	groups.

Privately-owned land

Private	backyards	and	commercially-owned	spaces	are	not	areas	conducive	to	using	volunteers.		
However,	there	are	ways	to	engage	neighbors	in	stormwater	management	on	their	private	land.		
The	Powderhorn	Park	neighborhood	in	South	Minneapolis	presents	an	excellent	example	of	how	
to	engage	homeowners	and	neighbors	in	stormwater	management.		In	2010,	the	neighborhood	
installed	100	rain	gardens	in	private	backyards	as	a	way	to	prevent	runoff	from	entering	
Powderhorn	Lake.		In	addition	to	the	122	private	landowners	involved,	100	neighborhood	
volunteers	were	engaged	in	the	project.		The	project	was	funded	by	the	Minnesota	Environment	
and	Natural	Resources	Trust	Fund,	and	partners	included	Metro	Blooms,	the	City	of	Minneapolis,	
Minneapolis	Parks	and	Recreation	Board,	Minnehaha	Creek	Watershed	District,	Hennepin	
County	Master	Gardeners,	and	the	Minnesota	Conservation	Corps.

Using	this	partnership	model,	homeowners,	students,	and	organizations	came	together	to	
achieve	a	common	goal:	reducing	stormwater	runoff	and	Maximum	Total	Daily	Loads	in	
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Powderhorn	Lake.		Education	was	a	principle	aspect	of	the	project--a	filmmaker	is	making	
a	documentary	on	the	project	for	Twin	Cities	Public	Television.		One	of	the	most	interesting	
aspects	of	the	project	is	the	garden	party.		Once	a	rain	garden	is	completed,	the	homeowner	
invited	neighbors	to	an	outdoor	gathering,	where	they	can	enjoy	the	garden,	get	to	know	
their	neighbors,	and	learn	more	about	rain	gardens.		These	garden	parties	convinced	other	
homeowners	to	install	rain	gardens,	while	engaging	students	and	renters	in	the	community	and	
educating	them	on	stormwater	management.

The	SE	Como	neighborhood	can	easily	use	Powderhorn	Park’s	model.		Interested	homeowners	
can	receive	grants	to	install	rain	gardens,	and	then	they	could	invite	the	neighbors	for	a	garden	
party	that	involves	stormwater	education.		Education	should	include:

●	 Why	managing	stormwater	is	important

●	 Stormwater	management	strategies	(i.e.	rain	gardens)

●	 Sources	of	non-point	source	pollution	that	individuals	can	reduce

○	 limit	pesticide	and	fertilizer	use

○	 proper	disposal	of	chemical	waste	and	litter

○	 maintain	yards	and	encourage	growth	to	limit	erosion

This	strategy	includes	renters	and	temporary	residents	in	the	education	and	social	aspects	of	
the	project.		College	students	are	often	attracted	to	parties,	so	it	could	be	a	great	way	to	involve	
the	entire	neighborhood.			Highlight	the	fun	components	of	taking	measures	to	curb	stormwater	
management,	and	SECIA	will	engage	more	young	renters	in	stormwater	management	education.

Some	steps	can	be	taken	to	more	fully	engage	the	student/renter	population	in	the	SE	Como	
neighborhood.		A	fall	rain	garden	party	billed	as	a	“Welcome	to	the	Neighborhood”	party	
aimed	toward	this	population	would	start	the	process.		Along	with	the	emphasis	on	stormwater	
management	and	education,	the	party	should	also	be	a	showcase	of	non-traditional	tree	fruits.		
Crab-apple	muffins	and	other	fruit	delicacies	can	be	served	to	pique	the	renters’	interest	in	non-
traditional	fruit	trees	(Appendix	XII).		One	of	the	goals	of	this	party	would	be	to	encourage	the	
renters	to	contact	their	landlord	or	property	management	company	and	see	about	reducing	their	
rent	in	exchange	for	property	improvements,	including	rain	gardens	and/or	planting	backyard	
fruit	trees.		SECIA	can	help	the	renters	with	the	planting.		Using	the	renters	to	convince	absentee	
landlords	to	make	property	changes	will	benefit	everybody:		Landlords	will	get	better	property	
assessments	and	reductions	on	their	stormwater	charges;	Renters	will	get	rent	deduction	
(especially	pertinent	for	cash-poor	college	students);	and	the	SE	Como	neighborhood	will	gain	
more	stormwater	management	options.

C
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m
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Appendix I
School	yard	runoff	assessment	worksheet	-	rational	method

Area (sq feet) % of total Acres Drives and Walks 0.85
School Yard Total Area 114660 100% Roofs 0.95
School Building 29055 25.30% 0.667011 Lawns 0.17
Parking Lot (?) 12084 10.50% 0.27741
Parking Lot 1 2490.9 2.20% 0.057183
Parking Lot 2 5239.2 4.60% 0.120275
Parking Lot 3 6250.5432 5.50% 0.143492
Parking Lot 4 3697.9761 3.20% 0.084893
Path 1 313.2 0.30% 0.00719
Path 2 227.68 0.20% 0.005226
Path 3 797.04 0.70% 0.018297
Total Impervious: 60155.539 52.50% 1.380977
Total Area (acres) 2.63223 C*A
Lawn 1.251253 0.21271301
Drive and Walks 0.713966 0.6068711
School building 0.667011 0.63366045
i 1.4 Total C 1.45324456
Runoff per second 
during a 2-year rain 
event

15.2194 gal Q 2.034542384 cfs

Appendices
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Surface ACRES Land Cover Acres CN CN*Area

Altered/non-native deciduous 
woodland

4.1094 Pervious/Park 4.9093 61 299.4673

Short grasses with sparse tree cover 
on upland soils

0.2687 10% impervious, grasses5.0087 61 305.5307

Medium-tall grass altered/non-
native dominated grassland

0.5312 50% with trees and grasses3.0056 69 207.3864

Buildings and pavement with 76-
90% impervious cover

3.146 75% impervious 229.317 75 17198.78

Buildings and pavement with 91-
100% impervious cover

30.843 90% impervious buildings/pavement3.146 92 289.432

Pavement with 91-100% impervious 
cover

2.351 100% impervious buildings and pavement30.843 98 3022.614

Non-native dominated long grasses 
with 4-10% impervious cover

4.0619 Total acres 276.2296 21323.21

Short grasses and mixed trees with 
4-10% impervious cover

0.9351

Short grasses with 4-10% 
impervious cover

0.0117 CN 77.19377431

Other deciduous trees with 51-75% 
impervious cover

229.2819 Frequency (yr/storm) 2

Short grasses and mixed trees with 
51-75% impervious cover

0.0351 Rainfall in 24 hr (P) 2.5

Short grasses and mixed trees with 
26-50% impervious cover

3.0056 S 2.954412567

Total 278.5806 Q (Runoff in inches)0.749400032

% runoff 30.00%

Appendix II
Neighborhood	Runoff	Assessment	Worksheet—TR-55	Worksheet	2
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Appendix III
Inventory	notes	3/17/2011	

Location Notes

19th Ave SE
Street on east side of the school has a lot of standing 
water

20th Ave SE & Talmage Ave SE The railroad right-of-way is wooded - mostly boxelder

1050 20th Ave SE
This house has a great garden and might be a family 
interested in getting involved

2003 Como Ave SE Standing water on the N side of the driveway (on 20th)
1003 21st Ave SE Standing water, deep, on sidewalk in front of house
1011 21st Ave SE Standing water, deep, on sidewalk in front of house
22nd Ave SE & Como Ave SE Just west of railroad, nice community garden

1081 21st Ave SE
Standing water on driveway south of building, Quinn 
Violins

Alley between 21st Ave SE & 22nd Ave SE Standing water, a lot, alley at Hennepin Ave East

1093 23rd Ave SE
Standing water, Between 1093 & 1095 23rd Ave SE, 
potential for rain garden

1108 23rd Ave SE Standing water, House XF 1108 lots of pooling water

Hennepin Ave East

2 blocks of Hennepin (between 23rd & 25th) 
unnecessarily wide sidewalk with no vegetation, could 
take out one panel of sidewalk

1009 25th Ave SE Standing water on sidewalk about 40 feet long
2500 Talmage Ave SE Standing water in front yard (no sidewalk here)
1048 26th Ave SE Standing water on sidewalk about 40 feet long
1004 26th Ave SE Standing water, deep, about 6 feet long

Como Ave SE & Weeks Ave SE
Wide intersection at an angle - potential for vegetated 
triangular traffic island

2116 Como Ave SE
Standing water on sidewalk about 30 feet long, also in 
side yard

912 18th Ave SE Standing water on the sidewalk
896 18th Ave SE Standing water on the sidewalk
864 18th Ave SE Standing water on the sidewalk
860 18th Ave SE Standing water on the sidewalk
840 and 832 18th Ave SE Flooding on the sidewalk
832 18th Ave SE Standing water on the sidewalk and street
831 19th Ave SE Standing water on the sidewalk
832 19th Ave SE Standing water on the sidewalk
845 19th Ave SE Standing water on the sidewalk
848 19th Ave SE Standing water on the sidewalk
853 19th Ave SE Standing water on the sidewalk
875 19th Ave SE Standing water on the sidewalk
891 19th Ave SE Standing water on the sidewalk
905 19th Ave SE Standing water on the sidewalk
906 19th Ave SE Standing water on the sidewalk
908 19th Ave SE Standing water on the sidewalk
913 19th Ave SE Standing water on the sidewalk
917 19th Ave SE Standing water on the sidewalk
925 19th Ave SE Standing water on the sidewalk
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Appendix III (cont.)
Inventory	notes	3/17/2011	

935 19th Ave SE
Standing water on sidewalk in front of commercial 
building

1919 Como Ave SE Standing water on private driveway
1924 Como Ave SE Standing water on driveways
927 20th Ave SE Standing water on driveways
925 20th Ave SE Standing water on the sidewalk
920 20th Ave SE Standing water on the sidewalk
916 20th Ave SE Standing water on the sidewalk
904 20th Ave SE Deep water all over the private property
900 20th Ave SE Standing water on the sidewalk
890 20th Ave SE Standing water on sidewalk and street
883 20th Ave SE Standing water on the sidewalk
877 20th Ave SE Standing water on the sidewalk
873 20th Ave SE Standing water on the sidewalk
869 20th Ave SE Standing water on the sidewalk
856 20th Ave SE Standing water on the sidewalk
836 20th Ave SE Standing water on the sidewalk
828 20th Ave SE Standing water on the street
829 20th Ave SE Standing water on the sidewalk
2116 Como Ave SE Standing water on the sidewalk
841 21st Ave SE Standing water on the sidewalk
845 21st Ave SE Standing water on the sidewalk
850 21st Ave SE Standing water on the sidewalk
865 21st Ave SE Standing water on the sidewalk
2100 Fairmount Ave SE Standing water on the street
891 21st Ave SE Standing water on the sidewalk
898 21st Ave SE Standing water on the sidewalk
907 21st Ave SE Standing water on the sidewalk
906 21st Ave SE Standing water on the sidewalk
917 21st Ave SE Standing water on the sidewalk
2116 Como Ave SE Standing water on the sidewalk
903 22nd Ave SE Standing water on the sidewalk
887 22nd Ave SE Standing water on the sidewalk
859 22nd Ave SE Standing water on the sidewalk
855 22nd Ave SE Standing water on the sidewalk
849 24th Ave SE Standing water on the sidewalk
249 Cole Ave SE Standing water on the sidewalk

828 25th Street SE

The end of the road is downhill and has several storm 
water drains.  Would be a great place to put a rain 
garden and remove the curb.

End of Cole Ave SE

The end of the road is downhill and has several storm 
water drains.  Would be a great place to put a rain 
garden and remove the curb.

939 Weeks Ave SE Standing water on the sidewalk

901 Weeks Ave SE

Standing water on sidewalk.  This area looks like it's the 
entrance for a park or foot path, and has the potential to 
be landscaped and have the curb removed to help 
collect more water.

887 Weeks Ave SE Standing water on the street
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Appendix III (cont.)
Inventory	notes	3/17/2011	

28th Ave SE median
Could be landscaped to collect more storm water, but it 
does not seem to collect much water right now.

901 26th Ave SE Standing water on street
2500 Como Ave SE Standing water on the sidewalk

17th Ave SE, south of Como Ave SE on the west side
Sunken sidewalk collecting a great deal of water on 
private property

17th Ave SE  and Brooks Ave SE
Median with poor species site selection could be 
converted for water collection

17th Ave SE and Rollins Ave SE
Approximately a 1,500 square foot area of grass could 
potentially be a great water collection area

18th Ave SE and Elm Street SE
Sunken sidewalk with large quantities of water in front of 
apartment building appears hazardous

17th Ave SE and Talmage Ave SE
Traffic calming median with fence - functional only – 
could potentially be a water collection area

17th Ave SE just north of Como Ave SE
Large lot (maybe two lots) vacant with compost piles – is 
this a permanent fixture?

16th Ave SE and Talmage Ave SE
Traffic calming median with fence - functional only – 
could potentially be a water collection area

16th Ave SE and Hennepin Ave East

large fenced-in lot (vacant) could potentially absorb a 
large quantity of water since the area is currently mostly 
impermeable

15th Ave SE and Talmage Ave SE
Traffic calming median with fence - functional only – 
could potentially be a water collection area

14th Ave SE and Talmage Ave SE
Traffic calming median with fence - functional only – 
could potentially be a water collection area
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Appendix IV 
Stormwater	Impact	Analysis	Maps



VII&SECIA: Stormwater Assessment  Management

Appendix IV 
Stormwater	Impact	Analysis	Maps	(cont.)
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Appendix IV 
Stormwater	Impact	Analysis	Maps	(cont.)
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Appendix IV 
Stormwater	Impact	Analysis	Maps	(cont.)
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Appendix IV 
Stormwater	Impact	Analysis	Maps	(cont.)
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Appendix IV 
Stormwater	Impact	Analysis	Maps	(cont.)
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Appendix VIII

Edible Plants List 
 
Note: It is important to plant only varieties that are cold hardy to USDA Zone 4 (or lower). 
 
Trees 

Apple (Malus sp.) 
Apricot (Prunus sp.) 
Black Walnut (Juglans nigra) - The fruit is rich but requires a lot of work to extract 
Cherry (Prunus sp.) 
Crabapple (Malus sp.) 
Pear (Pyrus sp.) - Make sure there is a male and female tree near each other 
Plum (Prunus sp.) - Make sure there is a male and female tree near each other 
Turkish Filbert (Corylus colurna) - This is the type of Hazelnut found in stores 
 
Shrubs 

American hazelnut (Corylus americana) 
Blackberry (Rubus sp.) 
Blueberry (Vaccinium sp.) 
Cranberry (Vaccinium sp.) - Can be planted in a rain garden 
Elderberry (Sambucus sp.) 
Grapes (Vitis sp.) - Vine 
Gooseberry (Ribes sp.) 
Highbush Cranberry (Viburnum opulus var. americanum) 
Hops (Humulus lupulus) - Vine 
Juniper (Juniperus sp.) 
Raspberry (Rubus sp.) - Plant two different varieties so they can cross-pollinate 
St. John’s Wort - (Hypericum sp.) 
 
Herbaceous Plants 

Alfalfa (Medicago sativa) 
Asparagus (Asparagus officinalis) 
Caraway (Carum carvi) 
Chamomile (Chamaemelum nobile) 
Chives (Allium sp.) 
Fava bean (Vicia faba) 
Horseradish (Armoracia rusticana) 
Hyssop (Hyssopus officinalis) 
Lavender (Lavandula sp.) 
Mint (Mentha sp.) 
Mung bean (Phaseolus aureus) 
Oregano (Origanum vulgare) 
Purslane (Portulaca oleracea subsp. sativa) 
Rhubarb (Rheum x cultorium) 
Sage (Salvia sp.) 
Spinach (Spinacia oleracea ‘Bloomsdale’ or ‘Giant Winter’) 
Strawberries (Fragaria sp.) 
Sweet Woodruff (Galium odoratum) 
Watercress (Nasturtium officinale) 
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Appendix IX

LATIN NAME PLANT TYPE MOISTURE 
ZONE

CULTURAL 
REQUIREMENTS

PLANT 
QUALITIES

POSSIBLE 
PLANT ORIGIN 

FORMS
(Genus 
species 

‘Cultivar’ )

(tree, shrub, 
forb, grass)

(wet 
meadow, 

floodplain, 
upland)

(light, soil, pH, 
maintenance, 

etc.)

(notable flower 
or foliage, etc.)

(balled and 
burlap (B & B), 
bare-root (BR), 

container, 
seed)

Achillea 
‘Anthea’

Anthea 
Yarrow

30” x 12-
15”

Forb Floodplain, 
upland

Full to part sun, 
drought 
tolerant, 
deadhead to 
rebloom, not 
particular about 
soil texture

Large flowers in 
summer, flowers 
attract 
butterflies

BR, container

Amelanchier 
laevis

Allegheny 
Serviceberry

15-25’ x 5-
10’

Tree Wet 
meadow, 
floodplain, 
upland

Full sun to 
shade but 
prefers full sun, 
prefers wet soil 
but can adapt 
to drier soils

Multi-stemmed 
tree, noticeable 
black fruit 
attracts wildlife, 
brilliant yellow-
orange-red fall 
foliage color

B & B, BR, 
container, seed

Andropogon 
gerardii

Big 
Bluestem

48-72” x 24-
36”

Grass Floodplain, 
upland

Full sun, not 
particular about 
soil texture, 
drought 
tolerant once 
established

Red-purple fall 
color, provides 
winter interest, 
extensive root 
system helps 
provide erosion 
control

BR, container, 
seed

Aquilegia 
canadensis

Columbine 24-36” x 12-
18”

Forb Floodplain, 
upland

Sun to part 
shade, prefers 
well-drained 
soils

Unique flowers 
in spring, flowers 
attract 
hummingbirds, 
self-seeds

BR, container, 
seed

COMMON 
NAME

PLANT 
DIMENSIO
N (height x 

width)

Raingarden	plant	list
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Appendix IX

Aronia 
melanocarpa

Black 
Chokeberry

3-4’ x 3-4’ Shrub Wet 
meadow, 
floodplain, 
upland

Tolerant of a 
range of soil 
moisture, full to 
part shade

Brilliant orange-
red-purple fall 
foliage color, 
spring berries 
attract birds

B & B, BR, 
container, seed

Aster 
oblongifolium 
‘October 
Skies’ ( also 
Symphyotrich-
um 
oblongifolium 
‘October 
Skies’)

October 
Skies 
Aromatic 
Aster

18-24” x 18-
24”

Forb Floodplain, 
upland

Full sun, 
drought 
tolerant, not 
particular about 
soil texture

Flowers late 
summer to fall, 
bushier habit 
than other 
asters, self-
seeds, fragrant 
foliage

BR, container

Baptisia 
australis

Blue False 
Indigo

36-48” x 36-
48”

Forb Floodplain, 
upland

Full sun to part 
shade,  not 
particular about 
soil texture

Showy blue 
flowers in spring 
followed by pods 
which hold 
ornamental 
interest

BR, container, 
seed

Betula nigra River Birch 40-50’ x 30-
40’

Tree Wet 
meadow, 
floodplain, 
upland

Full sun, 
tolerates heat 
well, prefers 
neutral to 
slightly acidic 
soil pH

Ornamental bark 
provides winter 
interest, fast 
growth rate, 
tolerates urban 
stresses

B & B, 
container, seed

Boltonia 
asteroides

False Aster 36-48” x 24-
48”

Forb Wet 
meadow, 
floodplain, 
upland

Full sun, not 
particular about 
soil moisture

Daisy-like 
flowers in late 
summer, easily 
grown from 
seed, slow and 
spreading habit

BR, container, 
seed

Asclepias 
incarnata

Swamp 
Milkweed

48-60” x 24-
36”

Forb Wet 
meadow, 

Full sun, prefers 
high soil 

Flowers attract 
butterflies and 

BR, container, 
seed
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Carex lurida Sallow 
Sedge

18-36” x 12-
24”

Grass Wet 
meadow, 
floodplain

Full sun to part 
shade, tolerates 
summer heat 
well, not 
particular about 
soil texture

Low-
maintenance 
grass that holds 
its green color 
well throughout 
growing season, 
ornamental 
flowers

BR, container, 
seed

Carex 
pensylvanica

Common 
Oak Sedge

8-12” x 12-
24”

Grass Wet 
meadow, 
floodplain, 
upland

Full sun to part 
shade, spreads 
readily by 
rhizomes, not 
particular about 
soil texture

Low-
maintenance 
groundcover, 
golden-bronze 
fall color, flowers 
attract birds

BR, container, 
seed (but 
proven difficult)

Chelone 
glabra

Turtlehead 
(white 
flower)

24-36” x 18-
30”

Forb Wet 
meadow, 
floodplain

Part sun to part 
shade, prefers 
fertile soil with 
adequate 
moisture

Showy flowers in 
late summer 
attract birds and 
butterflies and 
resemble a 
turtle’s head, 
will require 
staking if grown 
in too much 
shade

BR, container, 
seed

Chelone 
obliqua

Turtlehead 
(pink flower)

24-36” x 12-
24”

Forb Wet 
meadow, 
floodplain

Full sun to part 
shade, prefers 
fertile soil with 
adequate 
moisture if 
grown in full 
sun

Showy flowers in 
summer attract 
birds and 
butterflies and 
resemble a 
turtle’s head

BR, container, 
seed

Raingarden	plant	list	(cont.)
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Clethra 
alnifolia

Summer-
sweet

3-8’ x 3-6’ Shrub Wet 
meadow, 
floodplain

Full sun to part 
shade, prefers 
well-drained 
soil in part 
shade, but will 
adapt to a 
variety of 
growing 
conditions if 
they’re not hot 
and dry

Showy, spiky, 
fragrant  flowers 
bloom in late 
summer and are 
attractive to 
hummingbirds 
and butterflies

B & B, BR, 
container, seed

Cornus 
racemosa

Gray 
Dogwood

10-15’ x 10-
15’

Shrub Wet 
meadow, 
floodplain, 
upland

Full sun to part 
shade, not 
particular about 
soil moisture, 
easy to grow in 
a range of 
conditions

Bark adds winter 
interest, berries 
attract birds,  
red-burgundy 
fall foliage color, 
benefits from 
occasional 
rejuvenation 
pruning

B & B, BR, 
container, seed

Corylus 
americana

American 
Hazelnut, 
American 
Filbert

8-15’ x 8-
13’

Large shrub 
or small tree

Floodplain, 
upland

Full sun to part 
shade, prefers 
well-drained 
soil, heavily 
suckers in fertile 
soil

Showy flowers in 
spring followed 
by edible nuts, 
notable red-
orange-purple-
copper fall 
foliage color

Container, seed

Diervilla 
lonicera

Bush 
Honeysuckle

3-4’ x 3-5’ Shrub Floodplain, 
upland

Full sun to full 
shade shrub, 
needs room to 
spread due to 
extensive root 
system, not 
particular about 
soil texture

Bright yellow 
flowers appear 
in early summer 
and persist, 
showy red fall 
foliage color

BR, container, 
seed

Raingarden	plant	list	(cont.)
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Echinacea 
purpurea

Purple 
Coneflower

24-48” x 18-
24”

Forb Floodplain, 
upland

Full to part sun, 
prefers well-
drained soil but 
is adaptable, 
heat and 
drought 
tolerant

Showy summer 
flowers attract 
birds and 
butterflies, can 
rebloom without 
deadheading

BR, container, 
seed

Eryngium 
yuccifolium

Rattlesnake 
Master

48-60” x 24-
36”

Forb Floodplain, 
upland

Full sun, prefers 
sandy and well-
drained soils 
but can adapt, 
grows a large 
taproot and 
prefers not to 
be disturbed 
once 
established

Unique flowers 
blooming from 
early summer to 
early fall, easy 
plant to 
maintain once 
established

BR, container, 
seed

Eupatorium 
dubium ‘Little 
Joe’

Little Joe 
Pye Weed

36-48” x 24-
36”

Forb Floodplain Full sun to part 
shade, prefers 
consistently 
moist soils with 
high fertility but 
will adapt to 
average soils

Showy pink-
purple flowers 
bloom summer 
into fall, flowers 
attract 
butterflies

BR, container

Geum 
triflorum

Prairie 
Smoke

6-18” x 6-
12”

Forb Floodplain, 
upland

Prefers full sun 
but tolerates 
light shade if 
soil is kept dry, 
will rot out in 
wet winter 
conditions

Purple flowers 
appear in spring, 
fruit formation 
occurs soon 
after, causing 
the flower to 
look like a 
feather duster

BR, container, 
seed

Raingarden	plant	list	(cont.)
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Iris versicolor Blue Flag Iris 24-36” x 24-
36”

Forb Wet 
meadow, 
floodplain, 
upland

Prefers full sun 
to part shade, 
spreads by 
rhizomes so 
give it room to 
spread, can be 
divided easily 
after flowering

Violet blue 
flowers in groups 
of 3-5 appear on 
stalks in spring, 
flower parts also 
have yellow and 
white marks

BR, container, 
seed

Liatris aspera Button 
Blazing Star

24-36” x 12-
18”

Forb Floodplain, 
upland

Full to part sun, 
prefers well-
drained soil, 
tolerant of heat, 
drought, and 
poor-quality soil

Blooms late 
summer into 
early fall, flowers 
attract birds, 
butterflies, and 
hummingbirds

BR, container, 
seed

Lobelia 
cardinalis

Cardinal 
Flower

24-48” x 12-
24”

Forb Wet 
meadow, 
floodplain

Full sun to part 
shade, requires 
constant soil 
moisture and 
nutrients, easily 
divided in 
spring well 
before 
flowering

Blooms summer 
to early fall, 
striking red 
flowers attract 
hummingbirds 
and butterflies

BR, container, 
seed

Mertensia 
virginica

Virginia 
Bluebells

18-24” x 12-
18”

Forb Wet 
meadow, 
floodplain

Part to full 
shade, prefers 
nutrient rich, 
well-drained 
soil but will 
tolerate 
average fertility 
and textured 
soils

Showy, trumpet-
shaped flowers 
emerge pink and 
turn to blue, 
flowering occurs 
in early spring, 
foliage goes 
dormant in 
summer

BR, container, 
seed

Raingarden	plant	list	(cont.)
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Ostrya 
virginiana

Ironwood; 
Hop 
Hornbeam

30-50’ x 25’ Tree Wet 
meadow, 
floodplain, 
upland

Part shade to 
full sun, prefers 
slightly acidic, 
moist, cool 
soils, but will 
tolerate dryer 
soils once 
established, 
slow-growing, 
can be difficult 
to transplant

Medium-sized 
understory tree 
with 
ornamental, 
exfoliate bark, 
trunk and larger 
branches 
develop ridges 
that give it a 
muscle-like 
appearance, 
relatively disease 
and pest-free

B & B, BR, 
container, seed

Physostegia 
virginiana 
‘Miss 
Manners’

Miss 
Manners 
Obedient 
Plant

24-30” x 24-
30”

Forb Floodplain, 
upland

Part sun to full 
sun, prefers 
well-drained 
soil but will 
tolerate 
occasional 
flooding, will 
not aggressively 
spread like 
other cultivars

Flowers from 
early to late 
summer and 
attracts 
hummingbirds, 
good upright 
habit that will 
not self-seed

BR, container

Salix 
purpurea 
‘Nana’

Dwarf Arctic 
Willow

3-5’ x 3-5’ Shrub Wet 
meadow, 
floodplain

Prefers full sun 
but will tolerate 
part sun, soil 
needs to be 
moist and of 
average texture, 
pH adaptable

Attractive blue-
gray leaves on 
narrow purple 
stems, showy 
flowers in early 
spring attract 
butterflies

B & B, BR, 
container

Sambucus 
canadensis

American 
Elderberry

5-12’ x 5-
12’

Shrub Wet 
meadow, 
floodplain

Full sun to part 
shade, prefers 
moist but well-
drained soil, pH 
adaptable, easy 
to transplant

Showy, fragrant 
flowers occur in 
summer and 
attract 
butterflies, fruit 
is edible and 
matures in fall

BR, container, 
seed
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Silphium 
perfoliatum

Cup Plant 36-96” x 12-
36”

Forb Wet 
meadow, 
floodplain

Full sun, prefers 
medium to wet 
soils but will 
tolerate some 
drought once 
established,

Yellow daisy-like 
flowers bloom 
mid to late 
summer, stems 
are square-
shaped and 
support leaves 
that act as cups 
that can hold 
water

BR, container, 
seed

Solidago 
flexicaulis

Zig Zag 
Goldenrod

12-36” x 12-
36”

Forb Wet 
meadow, 
floodplain, 
upland

Tolerates full 
sun to part 
shade but 
tolerates full 
shade, prefers 
medium-
textured soil 
that is well-
drained

Unique zigzag 
stems hold on to 
large, toothed 
leaves, yellow 
flowers bloom 
from summer to 
fall, can spread 
quickly

BR, container, 
seed

Sorghastrum 
nutans

Indian Grass 36-60” x 12-
24”

Grass Floodplain, 
upland

Prefers full sun, 
tolerant of 
poor, infertile 
soils, tends to 
flop over if 
grown in 
nutrient-rich 
soil, has a 
tendency to self-
seed if grown in 
optimum 
conditions

Blue-green 
foliage in 
summer with 
yellow- orange 
fall color, bronze 
color in winter, 
blooms start in 
late summer and 
continue 
through winter

BR, container, 
seed

Sporobolus 
heterolepis

Northern 
Prairie 
Dropseed

24-36” x 24-
36”

Grass Wet 
meadow, 
floodplain, 
upland

Full sun to part 
sun, tolerant of 
varying soil 
textures as long 
as they are well-
drained, 
drought 
tolerant once 
established

Pink-brown 
flowers in late 
summer to early 
fall, fine-textures 
leaves turn 
orange in fall 
and bronze in 
winter, good 
winter interest

BR, container, 
seed

Raingarden	plant	list	(cont.)
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Tradescantia 
ohiensis

Ohio 
Spiderwort

24-36” x 18-
30”

Forb Wet 
meadow, 
floodplain, 
upland

Tolerates full 
sun to part 
shade, prefers 
moist, acidic, 
sandy soils but 
can adapt, 
blooms more if 
grown in full 
sun

Blue flowers of 
three petals 
bloom spring to 
early summer, 
cut back after 
first bloom for a 
second flowering 
in the fall

BR, container, 
seed

Vernonia 
fasciculata

Common 
Ironweed

24-60” x 18-
36”

Forb Wet 
meadow, 
floodplain

Prefers full sun 
but tolerates 
part shade, 
grows best in 
moist soils with 
a tolerance of 
occasional 
flooding, may 
self-seed in the 
garden

Unique purple 
flowers appear 
in mid-late 
summer to early 
fall, blooms are 
showy and 
attract 
butterflies and 
birds

BR, container, 
seed

Veronicastru
m virginicum

Culver’s 
Root

48-84” x 24-
36”

Forb Wet 
meadow, 
floodplain

Grows best in 
full sun but will 
tolerate very 
light shade, soil 
should be well-
drained and 
never dry, will 
require support 
if grown in too 
much shade

Has the ability to 
flower from late 
spring to late 
summer once 
established, 
impressive 
flower spikes 
add to plant’s 
height

BR, container, 
seed

Viburnum 
lentago

Nannyberry 
Viburnum

12-15’ x 6-
12’

Shrub Floodplain, 
upland

Prefers full sun 
to part shade 
but can tolerate 
full shade, soil 
pH and texture 
adaptable, easy 
to transplant, 
establish and 
grow, tends to 
sucker and 
spread easily

White flower 
clusters bloom in 
spring and are 
attractive to 
birds and 
butterflies, blue-
black berries 
appear in fall 
and persist 
throughout the 
winter

BR, container, 
seed
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Viburnum 
trilobum

American 
Cranberry-
bush 
Viburnum

8-12’ x 6-
12’

Shrub Floodplain, 
upland

Prefers full sun 
to part shade 
but can tolerate 
full shade, 
prefers moist 
soil but is easily 
adaptable, 
extremely 
tough, hardy 
shrub with low 
maintenance 
requirements

White flower 
clusters bloom in 
late spring to 
early summer 
are followed by 
red fruit in early 
fall, edible fruit 
is attractive to 
birds, offers red-
purple fall 
foliage color

BR, container, 
seed
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Appendix IX



XXVI &SECIA: Stormwater Assessment  Management

Appendix X
Butterfly	garden	plant	list

LATIN 
NAME

PLANT 
TYPE

CULTURAL 
REQUIREM

ENTS

PLANT 
QUALITIES

POSSIBLE 
PLANT 
ORIGIN 
FORMS

(Genus 
species 

‘Cultivar’ )

(tree, shrub, 
forb, grass)

(light, soil, 
pH, 

maintenance, 
etc.)

(notable 
flower or 

foliage, etc.)

(balled and 
burlap (B & 
B), bare-root 

(BR), 
container, 

seed)

Achillea 
‘Anthea’

Anthea 
Yarrow

30” x 12-15” Forb Full to part 
sun, drought 
tolerant, 
deadhead to 
rebloom, not 
particular 
about soil 
texture

Large flowers 
in summer, 
flowers attract 
butterflies

BR, container

Agastache 
foeniculum

Anise Hyssop 24-48” x 18-
36”

Forb Full sun to 
part shade, can 
tolerate dry 
soil once plant 
is established, 
soils need to 
be well-
drained, 
deadhead to 
rebloom

Light purple 
flowers appear 
in early 
summer and 
last until early 
fall, member 
of the mint 
family and has 
fragrant 
foliage

BR, container, 
seed

COMMON 
NAME

PLANT 
DIMENSION 

(height x 
width)
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Aster 
oblongifoliu
m ‘October 
Skies’ ( also 
Symphyotric
h-um 
oblongifoliu
m  ‘October 
Skies’)

October Skies 
Aromatic 
Aster

18-24” x 18-
24”

Forb Full sun, 
drought 
tolerant, not 
particular 
about soil 
texture

Flowers late 
summer to 
fall, bushier 
habit than 
other asters, 
self-seeds, 
fragrant 
foliage

BR, container

Betula nigra River Birch 40-50’ x 30-
40’

Tree Full sun, 
tolerates heat 
well, prefers 
neutral to 
slightly acidic 
soil pH

Ornamental 
bark provides 
winter 
interest, fast 
growth rate, 
tolerates urban 
stresses

B & B, 
container, 
seed

Celtis 
occidentalis

Hackberry 40-60’ x 40-
60’

Tree Prefers full 
sun with moist 
and well-
drained soils 
but will 
tolerate part 
sun and soils 
that range in 
moisture, 
tolerant of 
urban stresses

White-green 
flowers appear 
in early spring 
that follow 
small fruit that 
is attractive to 
wildlife

B & B, BR, 
container, 
seed

Coreopsis 
verticillata 
‘Moonbeam’

Moonbeam 
Threadleaf 
Coreopsis

18-24” x 18-
24”

Forb Prefers full 
sun with moist 
and well-
drained soils 
but tolerates 
poor soil, 
drought, and 
humidity well

Daisy-like 
yellow flowers 
appear in 
summer, 
deadhead to 
get another 
flowering in 
late summer, 
fine-textured 
foliage

BR, container

Butterfly	garden	plant	list	(cont.)
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Cornus 
racemosa

Gray 
Dogwood

10-15’ x 10-
15’

Shrub Full sun to 
part shade, not 
particular 
about soil 
moisture, easy 
to grow in a 
range of 
conditions

Bark adds 
winter 
interest, 
berries attract 
birds,  red-
burgundy fall 
foliage color, 
benefits from 
occasional 
rejuvenation 
pruning

B & B, BR, 
container, 
seed

Echinacea 
purpurea

Purple 
Coneflower

24-48” x 18-
24”

Forb Full to part 
sun, prefers 
well-drained 
soil but is 
adaptable, 
heat and 
drought 
tolerant

Showy 
summer 
flowers attract 
birds and 
butterflies, can 
rebloom 
without 
deadheading

BR, container, 
seed

Gaillardia x 
grandiflora

Blanketflower 24-36” x 12-
24”

Forb Prefers full 
sun with 
average 
textured and 
moist soil that 
is well-
drained, 
tolerates dry 
soil as long as 
it is not clay in 
texture

Bright orange-
yellow flowers 
appear during 
summer, 
deadhead for a 
second 
blooming in 
the fall, 
considered a 
short-lived 
perennial

BR, container, 
seed

Appendix X
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XXIX&SECIA: Stormwater Assessment  Management

Hemerocallis 
‘Happy 
Returns’

Happy 
Returns 
Daylily

12-18” x 12-
18”

Forb One of several 
cultivars of 
daylily that 
thrives in full 
sun to part 
shade, prefers 
average soil 
that is well 
drained and of 
medium 
moisture but is 
easily 
adaptable

A repeat 
bloomer 
daylily with 
3.5” yellow 
flowers with 
ruffled petals, 
flowers begin 
blooming in 
early summer 
and continue 
to fall

BR, container

Monarda 
didyma

Bee Balm 24-48” x 24-
36”

Forb Full sun to 
part shade, 
prefers rich, 
medium-
textured soil 
that retains 
moisture, plant 
prefers good 
air circulation 
to cut down on 
fungus

Unique red 
flowers appear 
in summer and 
can last into 
fall if plant is 
deadheaded, 
divide every 
few years to 
maintain plant 
vigor

BR, container, 
seed

Full to part 
sun, prefers 
well-drained 
soil, tolerant 
of heat, 
drought, and 
poor-quality 

Blooms late 
summer into 
early fall, 
flowers attract 
birds, 
butterflies, 
and 

BR, container, 
seed

Liatris aspera Button 
Blazing Star

24-36” x 12-
18”

Forb

Butterfly	garden	plant	list	(cont.)
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Nepeta 
racemosa 
‘Walker’s 
Low’

Walker’s Low 
Catmint

24-30” x 30-
36”

Forb Full sun to 
part shade, 
prefers 
average soil of 
medium 
moisture but 
tolerates 
drought and 
heat well

Small light 
purple flowers 
appear early 
summer and 
last into fall, 
especially if 
plant is cut 
back after first 
bloom

BR, container

Penstemon 
digitalis

Beardtongue 36-60” x 18-
24”

Forb Full sun, 
prefers 
average 
textured soil 
that is well-
drained and 
holds some 
moisture, 
intolerant of 
wet soils that 
do not drain 
well

Clump-
forming 
perennial with 
clusters of 
tubular white 
flowers that 
appear in late 
spring to early 
summer

BR, container, 
seed

Phlox 
paniculata 
‘David’

David Garden 
Phlox

24-48” x 24-
36”

Forb Prefers full 
sun but 
tolerates part 
sun, prefers 
rich soil that is 
well-drained 
but holds 
moisture, does 
not tolerate 
drought, 
requires good 
air circulation

Panicles of 
showy white 
flowers appear 
in mid to late 
summer and 
lasts until fall, 
blooms are 
fragrant and 
make an 
excellent cut 
flower

BR, container

Appendix X
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Sambucus 
canadensis

American 
Elderberry

5-12’ x 5-12’ Shrub Full sun to 
part shade, 
prefers moist 
but well-
drained soil, 
pH adaptable, 
easy to 
transplant

Showy, 
fragrant 
flowers occur 
in summer and 
attract 
butterflies, 
fruit is edible 
and matures in 
fall

BR, container, 
seed

Sedum  ‘Rosy 
Glow’

Rosy Glow 
Stonecrop

6-9” x 6-12” Forb Prefers full 
sun with 
average soil 
and moisture 
but will easily 
adapt to part 
shade with 
poor and dry 
soils

Spreading 
habit/groundc
over sedum 
with fleshy 
blue-green 
foliage, 
flowers bloom 
late summer 
into fall and 
are a rosy, 
dark pink

BR, container

Syringa 
meyeri 
‘Palibin’

Dwarf Korean 
Lilac

5’ x 5-7’ Shrub Prefers and 
flowers better 
in full sun but 
tolerates part 
sun, soil 
texture 
adaptable as 
long as it’s 
well-drained 
and not too 
acidic

Dense, 
compact lilac 
that blooms in 
spring with 
light purple 
blossoms, 
flowers are 
highly 
fragrant, 
virtually a pest 
and disease-
free lilac

B & B, BR, 
container

Butterfly	garden	plant	list	(cont.)
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Butterfly	garden	plant	list	(cont.)

Alcea rosea Hollyhock 72-96” x 12-
24”

Forb Prefers full 
sun and well-
drained soils 
but will 
tolerate light 
shade and 
adapt to 
varying soil 
conditions as 
long as they 
are not wet 
during the 
winter

Can be used as 
an annual or 
self-seeding 
biennial that 
acts as a 
perennial, 
large flowers 
varying in 
color bloom 
from early 
summer to 
early fall

BR, container, 
seed

Amorpha 
canescens

Lead Plant 24-36” x 24-
30”

Forb/shrub Full sun, 
prefers 
average soil 
with some 
moisture but 
tolerates sandy 
soil that is on 
the dry side

Blue-purple 
flower spikes 
4-8” long 
appear in mid 
to late 
summer, plant 
has a unique, 
unkempt 
appearance

BR, container, 
seed

Asclepias 
tuberosa

Butterfly 
Weed

12-30” x 12-
18”

Forb Full sun, 
prefers 
average soil 
texture that is 
well-drained 
but tolerates 
poor soil that 
is dry, drought 
tolerant once 
established

Bright orange 
flowers appear 
in early 
summer 
followed by 
seed pods that 
split open and 
release seed, 
develops a 
large taproot 
and is best 
undisturbed 
once 
established

BR, container, 
seed

Appendix X
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Appendix XI

Location Species Notes
Bebb willow
Salix bebbiana
Black chokeberry
Aronia melanocarpa
Black willow
Salix nigra
Blue beech (American 
hornbeam)
Carpinus caroliniana
Buttonbush
Cephalanthus 
occidentalis
Eastern wahoo
Euonymus 
atropurpureus
Hawthorn
Crataegus  sp.
Nannyberry
Viburnum lentago
Northern white-cedar
Thuja occidentalis
Pagoda dogwood
Cornus alternifolia
Paper birch
Betula papyrifera
Pin cherry
Prunus pensylvanica
Pussy willow
Salix discolor
Red-berried elder
Sambucus pubens
River birch
Betula nigra
Showy mountain-ash
Sorbus decora
Speckled alder
Alnus incana
Tamarack
Larix laricina

To 40 ft. tall. Tolerant of 
light shade. Most trouble-
free birch tree. Often 

Trees & Shrubs for 
Rain Gardens & 
Bioswales

To 20 ft. tall. Plant in full 
sun. Fast- growing. 
Tolerant of drought and To 5 ft. tall. Forms a 
large colony.
Shrub. Plant in full sun. 
Tolerant of frequent 
flooding.To 20 ft. tall.  Smooth 
attractive bark.  Dense, 
hard wood with many 
uses.  Shade loving.To 10 ft. tall.  Often 
grows in wetlands.

Caution: Whole plant is 
toxic if ingested. Do not 
plant around children. 
To 10 ft. tall. Tolerant of To 15 ft. tall. Choose a 
thornless variety if 
around children.To 15 ft tall. Moderately 
tolerant of flooding. 
Tolerant of medium To 25 ft. tall.  Highly 
resistant to wood rot. 
 Long-lived.To 10 ft. tall.  Tolerant of 
partial shade. High 
ornamental value. To 65 ft. tall.  Short-
lived. Plant where root 
system can be cool and To 20 ft. tall.  Short 
lived. Important food 
source for animals.To 30 ft. tall. Plant in full 
sun. Native to bogs and 
marshes. Caution: Whole plant is 
toxic if ingested. Do not 
plant around children. 

To 35 ft. tall. Plant in full 
sun. Fruits are eaten by 
birds.To 16 ft. tall. Tolerant of 
partial shade. Tolerant 
of compacted soils. To 40 ft. tall. Plant in full 
sun. Tolerant of 
compacted soils and 

SE Como Neighborhood Tree List
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Bebb willow
Salix bebbiana
Black chokeberry
Aronia melanocarpa
Black willow
Salix nigra
Blue beech (American 
hornbeam)
Carpinus caroliniana
Buttonbush
Cephalanthus 
occidentalis
Eastern wahoo
Euonymus 
atropurpureus
Hawthorn
Crataegus  sp.
Nannyberry
Viburnum lentago
Northern white-cedar
Thuja occidentalis
Pagoda dogwood
Cornus alternifolia
Paper birch
Betula papyrifera
Pin cherry
Prunus pensylvanica
Pussy willow
Salix discolor
Red-berried elder
Sambucus pubens
River birch
Betula nigra
Showy mountain-ash
Sorbus decora
Speckled alder
Alnus incana
Tamarack
Larix laricina
Winterberry
Ilex verticiliata

To 40 ft. tall. Tolerant of 
light shade. Most trouble-
free birch tree. Often 

Trees & Shrubs for 
Rain Gardens & 
Bioswales

To 20 ft. tall. Plant in full 
sun. Fast- growing. 
Tolerant of drought and To 5 ft. tall. Forms a 
large colony.
Shrub. Plant in full sun. 
Tolerant of frequent 
flooding.To 20 ft. tall.  Smooth 
attractive bark.  Dense, 
hard wood with many 
uses.  Shade loving.To 10 ft. tall.  Often 
grows in wetlands.

Caution: Whole plant is 
toxic if ingested. Do not 
plant around children. 
To 10 ft. tall. Tolerant of To 15 ft. tall. Choose a 
thornless variety if 
around children.To 15 ft tall. Moderately 
tolerant of flooding. 
Tolerant of medium To 25 ft. tall.  Highly 
resistant to wood rot. 
 Long-lived.To 10 ft. tall.  Tolerant of 
partial shade. High 
ornamental value. To 65 ft. tall.  Short-
lived. Plant where root 
system can be cool and To 20 ft. tall.  Short 
lived. Important food 
source for animals.To 30 ft. tall. Plant in full 
sun. Native to bogs and 
marshes. Caution: Whole plant is 
toxic if ingested. Do not 
plant around children. 

To 35 ft. tall. Plant in full 
sun. Fruits are eaten by 
birds.To 16 ft. tall. Tolerant of 
partial shade. Tolerant 
of compacted soils. To 40 ft. tall. Plant in full 
sun. Tolerant of 
compacted soils and To 12 ft. tall. Tolerant of 
light shade. Plant at 
least three to ensure 
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Black Hills spruce
Picea glauca var. 
densata
Black walnut
Juglans nigra
Bur oak
Quercus macrocarpa
Crabapple
Malus spp.
Honeylocust
Gleditsia triacanthos 
var. inermis
Ironwood
Ostrya virginiana
Kentucky coffee tree
Gymnocladus dioicus
‘Macho’ corktree
Phellodendron 
amurense ‘Macho’
or
‘His Majesty’ corktree
Phellodendron 
amurense ‘His Majesty’

‘New Horizon’ elm
Ulmus x ‘New Horizon’
Northern catalpa
Catalpa speciosa
Red pine
Pinus resinosa
River birch
Betula nigra
Swamp white oak
Quercus bicolor
Tamarack
Larix laricina
White fir
Abies concolor
Eastern white pine
Pinus strobus

Trees for Yards & 
Parks

To 40 ft. tall. Should be 
planted in full sun. 

To 60 ft. tall.  Do not 
plant near edible 
gardens.  Nut is edible.To 50 ft. tall. Tolerant of 
light shade. Resistant to 
oak wilt.To 25 ft. tall.  Because 
they are small, be sure 
to plant them in clumps To 40 ft. tall. 
Recommended cultivars 
are ‘Shademaster’, 
‘Skyline’, and To 30 ft. tall. Tolerant of 
heavy shade. Very 
strong wood. Tough tree To 50 ft. tall. Leaves 
and fruit are toxic to 
animals.  Plant in full To 40 ft. tall. These are 
male varieties, so they 
produce no fruit. 
 Females can produce 
seeds that cause the 
tree to spread.

Excellent resistance to 
Dutch elm disease. Very 
cold hardy. Requires 40 ft. tall. Tolerant of 
light shade. Tolerant of 
compacted soils and To 80 ft. in Minnesota. 
Intolerant of deicing salt 
and compacted soils.To 40 ft. tall. Tolerant of 
light shade. Most trouble-
free birch tree. Often To 40 ft tall. Tolerant of 
light shade. Tolerant of 
compacted soils and To 40 ft. tall. Plant in full 
sun. Tolerant of 
compacted soils and To 30 ft. tall. Tolerant of 
light shade.
To 80 ft. tall in 
Minnesota. Tolerant of 
light shade when young.

Tree	List	(cont.)
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These trees and shrubs are 
most suitable for degraded 
sites.  They are tolerant of 
poorly drained soils, dry soils, 
compacted soils, alkaline 
soils, and deicing salts.

Black walnut

Juglans nigra
Boxelder
Acer negundo
Bur oak
Quercus macrocarpa
Eastern red-cedar
Juniperus virginiana
Hazelnut
Corylus  spp.
Honeylocust
Gleditsia triacanthos 
var. inermis
Ironwood
Ostrya virginiana
Kentucky coffee tree
Gymnocladus dioicus
Nannyberry
Viburnum lentago
‘Valley Forge’ elm
Ulmus americana
Ninebark
Physocarpus opulifolius

Northern white-cedar
Thuja occidentalis
Ohio buckeye
Aesculus glabra
Pagoda Dogwood
Cornus alternifolia
Swamp white oak
Quercus bicolor
Tamarack
Larix laricina
Willow
Salix spp.

To 60 ft. tall.  Do not 
plant near edible 
gardens.  Nut is edible.

To 80 ft. tall.  Decay 
prone. Recommended 
where nothing else will To 50 ft. tall. Tolerant of 
light shade. Resistant to 
oak wilt.To 60 ft. tall.  Long-
lived.  Wood is rot 
resistant.

To 75 ft. tall.  Plant in 
full sun.  Tolerant of soil 
pH.  Easy to transplant 

To 10 ft. tall.  Forms 
dense thickets.

To 25 ft. tall.  Highly 
resistant to wood rot. 
 Long-lived.To 70 ft. tall. Tolerant of 
deicing salt.
To 10 ft. tall.  High 
ornamental value.
To 40 ft. tall. Tolerant of 
light shade. Tolerant of 
compacted soils and 40 ft. tall. Plant in full 
sun. Tolerant of 
compacted soils and 

To 12 ft. tall.  Edible nut. 
 Forms dense thickets.
To 40 ft. tall. 
Recommended cultivars 
are ‘Shademaster’, 
‘Skyline’, and To 30 ft. tall. Tolerant of 
heavy shade. Very 
strong wood. Tough tree To 50 ft. tall. Leaves 
and fruit are toxic to 
animals.  Plant in full 15 ft. tall. Moderately 
tolerant of flooding. 
Tolerant of medium To 70 ft. tall.  Highest 
resistance to Dutch elm 
disease of all American 

Appendix XI
Tree	List	(cont.)
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Recipes	for	Non-traditional,	Edible	Shrub	Fruit

Highbush Cranberry Liqueur 

2 cups highbush cranberries 
1 1/2 cups vodka 
1 1/2 cups sugar 
3/4 cup water 
1/2 lemon or lime peel 
1/4 orange peel 

Optional 
1 stick cinnamon 
1/8 tsp. ground allspice 

1. Thoroughly wash and rinse a large 40 oz glass container with a tight fitting lid.  
2. Wash berries, making sure the berries are rid of stems. Puree the berries using a food 

processor and place in glass container.  
3. Add lemon and orange peel, vodka, sugar, and optional spices. 
4. Let stand for four weeks in a dark place, shaking gently each day to dissolve the sugar 
5. Strain several times using cheesecloth, rebottle, and serve. 

Juneberry Pie  

Make pastry for two-crust pie                                                                                                                                                         
3-4 cups juneberries  
2 tablespoon flour                                                                                                                                
2 tablespoon lemon juice             
½ cup sugar       
¼ teaspoon nutmeg         
Sugar for sprinkling 

1.       Wash juneberries. 
2.       Mix all ingredients together.  
3.       Spoon ingredients into pastry-lined pie plate.  
4.       Top with pastry cut into strips.   
5.       Sprinkle top with sugar.   
6.       Bake at 450°F for 15 minutes, then at 350 degrees for 25 minutes more. 

 
Gooseberry Jelly 

1. Remove stems and crush gooseberries. 
2. Put in saucepan, add water, bring to boil. 
3. Use cheesecloth to strain 5 ½ cups prepared juice.  
4. Stir sugar into juice in saucepan.   
5. Add butter to reduce foaming.   
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8. Skim off foam and pour into sterilized jars.  
9. Make sure to leave 1/8 inch head space, wipe jar tops, add to hot water bath.   
10. Process 5 minutes. 

 
Elderberry Apple Pie 

 
2- 9 inch double pie crusts 
2 cups elderberries 
1 ½ cup chopped tart apples 
1 cup sugar 
3 tablespoon tapioca 
1/8 teaspoon salt 
2 tablespoon butter 
  

1.      Wash berries, removing leaves and stems. 
2.      Combine with sugar, salt, apples and tapioca in bowl. 
3.      Crush berries. 
4.      Put in pie shell with a crust on top. 
5.      Bake at 400°F for 35-40 minutes. 

 

Recipes	(cont.)






