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WHAT IS GREEN INFRASTRUCTURE?

" Landscape features designed to
ameliorate some of the
negative impacts associated
with stormwater runoff by
limiting and treating surface
outflow

= Scale —regional or on-site
= Part of the toolbox for BMPs
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WHAT IS GREEN INFRASTRUCTURE?

= East and Chesapeake Bay Area
— wooded buffers, often
associated with WQ objectives

= Out West — thermal objectives
for salmon

= Midwest — regional corridors
for humans and habitat, and
on-site stormwater offsets
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ADAPTING TO

CLIMATE CHANGE IMPACTS

Drainage and Flood Protection
CSO’s

Standards for Building and Site
Planning

Managing Heat

Air Quality

Open Space and Urban Forestry
Runoff Volume Reduction (RVR)
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LAKE COUNTY
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ANNUAL PRECIPITATION INCREASE

Bulletin 70 and Bulletin 75

llinois 100-Yr, 24-Hour Storm
(Midwest)
ra i nfa “ tOta IS 24 Hour, 100 Year 24 Hour, 100 Year

and storm
Intensities on
the rise




MMSD REGIONAL GI PLAN

MMSD Regional Green ’
Infrastructure Plan

= Establishes 2035 vision
of capturing 0.5” of FRARTE AL
runoff from impervious 5
surfaces
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= 91 mi? impervious
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= 740 million gallons LR
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MWRDGC SERVICE AREA

= 893 sg. miles in Cook County
= 27,000 gallons in an acre-inch

= 15.5 billion gallons of potential
runoff from each inch of
rainfall!

= That’s a lot of rain gardens!



DESIGN CONSIDERATIONS

= Regional networks of Gl are often
linear connected networks
usually along riparian corridors

= Urban retrofits or new
development designs are site
specific

" Need to consider design and
watershed objectives when

picking appropriate BMPs — water

qguality, heat, habitat, etc.
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SOIL CONSIDERATIONS

Amount of sand, silt and/or clay
controls how much water will seep
into the ground and how much will
run off

= Often use amended soils —e.g. 1/3
sand, 1/3 compost, 1/3 topsoil

= Fertility is a blessing and a curse

= New data (Bannerman, WI) that
compost may actually EXPORT

nutrients out of the facility rather
than sequester
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PLANTING "GUIDANCE"

= “Obligate wetland species are not
recommended if the soils in the root zone
are sandy. Upland species are also not
recommended, due to frequent periods of
inundation. We suggest planting a variety
of species at first, allowing conditions to
“proof” the choice of plant selection. Plan
to replace some species after the first
growing season.”

= Y. ask a local nursery.”

= from Design Guidelines for Stormwater
Bioretention Facilities — UW Madison,
2006




PLANT CHOICE CONSIDERATIONS

Native vs. turf
= Salt tolerance
= Sun/shade

= Plant height

= Plant appearance

Tolerate wet and dry cycles
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BMPS IN URBAN AREAS

= Need to consider context

" Public safety — not too tall!

= Traffic sight lines if close to
roadways

SEEaEsTEeam

= Appearance and public
acceptance

= Trash and debris accumulation
" |[mpacts of road salt

* How and by whom will it be
maintained?
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NEW YORK STATE COSTS

Construction Costs ($/ac.)
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Unit Cost vs. Area Managed by GSI Program

» County Facility
» Green Improvement Fund
* Green Park
Green Roof
® Green Street
» Parking Lot
® Road Reconstruction

e Vacant Lot Greening

® Green School

2 3 4 5 6 7
Impervious Area Managed (ac.)

Biggest project was
under 8 acres
treated impervious
area

Economies of scale
but still pricey

From WEF Report by
CH2M



NOT CHEAP PER SQ. FOOT

Tree Infiltration

Annual Maintenance Cost Range for Gl Trench annual
(S/SF of Gl area) routine

e maintenance costs
= ranged from $26-
30280 $43,000 per acre!!!
$0.60
50.40 Infiltration trench
-~ I I I I was estimated

" . . I between $7-13K

Infiltration Trench Green Roof Porous Pavement Porous Pavers Bioretention Tree Infiltration
Trench

V4
B Annual Routine Maintenance Cost - Low ($/SF) B Annual Routine Maintenance Cost - High (S/SF) AI m Ost d on t

believe the costs.....



PER IMPERVIOUS AREA

* Still very high
annual costs for
routine
maintenance

Annual Maintenance Cost Range of Gl
(S/Acre of Impervious Area Managed)

$6,000.00
A e “Average constructed
$4,000.
Gl costs of $462,000 per
$3,000.00 c 5
hectare of impervious
$2,000.00
area managed
$1,000.00
. mi I l ($187,000 per acre) are
Infiltration Green Roof Porous Porous Pavers  Bioretention Tree Infiltration com petitive With Other
Trench Pavement Trench

® Total Annual Routine Maintenance Cost - Low (S/acre managed) COSt_effe Ctlve
® Total Annual Routine Maintenance Cost - High (S/acre managed) | m p I eme ntatIO ]
programs.”



PER FACILITY CoOST
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Figure 3-2. Range of Total Annual Bioretention Maintenance Costs (per facility,
2015 dollars)




LOCAL CONSIDERATIONS

= Largely dependent on design
considerations and practices

= Scattered BMPs will be more
expensive to maintain than more
concentrated ones

Permeable Joint Material

= Access for equipment could be an
issue if not planned for

= Entity doing work will greatly
affect prices — contractor versus
staff; public versus private




LOCAL CONSIDERATIONS

= Quality of installation and
initial establishment will define _
level of effort in maintenance =
activities

= Annual disturbance potential
(e.g. snow piles/salt damage)
would influence annual work

= Aesthetic expectation of owner
could require more gardening




ROUTINE MAINTENANCE

Weed Control

= A few acres of on-site BMPs with
a contractor — budget something o e
around $2-3,000 per year, not
necessarily every year -

= Backpack spraying and hand
pulling

= Dormant season mowing an
option if accessible by equipment

= Weed whipping/removal of
biomass is a good option too for
smaller practices




ROUTINE MAINTENANCE

Prescribed Burning

= Big wildcard, due to complexity,
infrastructure and risk

= Minimum cost for a burn —
probably $2,000

= Bigger site, scattered practices,
add S1,000’s more

= |Likely not needed or desirable
annually



ROUTINE MAINTENANCE — RAIN “"GARDEN"”

= Seen S1 to S3 per square yard
per maintenance event

= For a 150 SY RG, once/month
from May through September
could range from $750 to
$2250 per year per rain garden
depending on level of
maintenance and contract

= Some economies of scale but
still subject to multiplier factor
and standard of care



ROUTINE MAINTENANCE

Infrastructure

= Cleaning of pipes and catchments
may need to be done periodically

" Cost per vacuum and disposal?
Highly dependent on site - e
S350/hour for one catch basin ol

= Could be $250 for each catch
basin if on a standard route.

" Culling and replacing soil matrix is
sometimes called for in design
guidance




GENERAL COMMENTS

= |ean towards simpler designs
that are less futsy/technical

= Monitoring data is limited and
contradictory

= Larger, more landscape sized
practices are better rather than
a bunch of postage stamps

* Chemistry and biology matters
depending on goals




VIEW FROM THE FIELD — VARIOUS PRACTICES
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LINCOLN AVE. METRA LoT

Runoff from parking lot
flows into basin, flows
through plantings and
seeps into engineered
topsail, is collected via tile
system, and discharges into
local sewer after being
detained and cleansed.
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SPRING STREET & MCCARTY PARK

Rain gardens constructed
in parkway after combined
sewer separation projects.
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DOWNTOWN AURORA

Plant palette had to match
existing downtown
streetscape.

City’s horticulturalist added
annuals for more color.

Very popular!!!
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GI FOR CSO CONTROL
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CHICAGO PUBLIC SCHOOLS




RAIN GARDEN — ENRY COUNTY, IL

Hey and Associates, Inc.



RAIN GARDEN - PINGREE GROVE, IL
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UNMOWED TURF GRASS IN
INFILTRATION BASIN
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UNMOWED TURF GRASS SIDESLOPE
AND NATIVE BOTTOM
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OWED SIDESLOPES AND UNMOWED BOTTOM
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LEVEL SPREADER
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NATIVE VEGETATION IN INFILTRATON BASIN




LD BASIN WITH MOWING AND DRYWELLS

L
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PARKING LOT BIOSWALE

Good
establishment
is key to
keeping costs
down!!!



ARKING LOT BIOSWALE

STARE S COFFEE

Owner didn’t
like the look!!!

Routinely
mowed




OWED BASIN WITH TRENCHES




MOWED INFILTRATION BASIN
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NATURAL DRAINAGEWAYS
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MAINTENANCE CONSIDERATIONS
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LONG-TERM CONSIDERATIONS

= Remember practitioners:
Design once, maintain forever.

= Don’t burden owner with
high/expensive maintenance

= Spending OPM — be cognizant of
goals and outcomes, not just lofty & ="
design concepts

= The goals should be realistic and
situational — habitat versus loadings

= May be better ways to get similar
results
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LONG-TERM CONSIDERATIONS

Should have some type of Operations
and Maintenance manual for the
HOA/municipality

= Covenants of private development
should indicate who is responsible

= Line item in budget for Gl features,
not just general fund — will get the
short stick

= Signage or demarcation of common
area of features will minimize
“homesteading” by adjacent

landowners
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