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Low-impact development (LID) is a term used to describe a land planning and
engineering design approach to manage stormwater runoff. LID emphasizes
conservation and use of on-site natural features to protect water quality. This
approach implements engineered small-scale hydrologic controls to replicate the
pre-development hydrologic regime of watersheds through infiltrating, filtering,

storing, evaporating, and detaining runoff close to its source.
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There are 5 core requirements when it comes to designing for LID...

« Conserve natural areas wherever possible
(minimize habitat loss and fragmentation)

* Minimize the development impact on hydrology
(don’t pave over the whole site if you don’t need to)

* Maintain runoff rate and duration from the site
(don'’t let the water leave the site)

» Scatter integrated management practices throughout your site
(controls that infiltrate, store, evaporate, and/or detain runoff close to the source)

* Implement pollution prevention, proper maintenance and public education
(signage, O&M plans, filtration devices)



For residents:
increases community character
improves quality of life
more access to trails and open space
pedestrian-friendly
For developers:
reduces land clearing and grading costs
reduces infrastructure costs (streets, curbs, gutters, sidewalks)
increases lot values and community marketability
For communities:
balances growth needs with environmental protection
reduces infrastructure and utility maintenance costs
For the environment:
protects environmentally-sensitive areas
Increases wildlife habitat by preserving trees and vegetation
protects water quality by reducing pollutant loads

reduces stream bank and channel erosion by reducing peak flows and
moderating the frequent bounce associated with lower intensity storms

reduces flooding potential




SO WHY IS THIS NOT
THE CURRENT
STANDARD?



Some Entities are Implementing LID

— + Tippecanoe County
* Vigo County

« Boone County

« Tipton County

. « Big Cicero Creek Joint Drainage Board
Somigm SREE « City of Lafayette
standards  Town of Merrillville

« City of West Lafayette
« City of Westfield
« City of Lebanon
« City of Zionsville
Hendricks County
 Hamilton County
» City of Franklin
. « City of Greenwood
adopting ey « City of Terre Haute
e - City of Fishers
« City of Noblesville
« City of Carmel
s « City of Jeffersonville

\
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Stereotypical Barriers....

Costs?

LID is economical. Typically it costs less than conventional stormwater management systems to construct and maintain, in part, because of
fewer pipes, fewer below-ground infrastructure requirements, and less imperviousness. It is a more environmentally sound technology and a
more economically sustainable approach to addressing the adverse impacts of urbanization. New techniques and products are making
implementation even more cost-effective.

2018

Takes away space?

Space once dedicated to stormwater ponds can now be used for additional development to increase lot yields or be left as is for
conservation or to meet open space ordinance requirements.

Maintenance?

The greater use of on-lot multi-purpose landscaping / vegetation also offers human "quality of life" opportunities by greening neighborhoods
and contributing to livability, value, sense of place, and aesthetics. Other benefits include enhanced property values and re-development
potential, greater marketability, improved wildlife habitat, thermal pollution reduction, energy savings, smog reduction, enhanced wetlands
protection, and decreased flooding. many projects, the LID practice was originally designed as a landscaped feature before its functionality
as a stormwater control was introduced. In these situations, the landscaping and construction costs for stormwater are essentially free.

Will delay my project?
Local permitting agencies can use LID as a model in revising local zoning and subdivision regulations in favor of more cost-effective,
ecologically sound development practices. This will prevent delays from receiving project approval

Do we need LID?

The need for such an approach has never been greater. Stormwater programs require that a wide array of complex and challenging
ecosystem and human health protection goals be addressed. Many of these goals are not being met by conventional stormwater
management technology, and communities are struggling with the economic reality of funding aging and ever-expanding stormwater
infrastructure.



Voluntary Approach (politically accepted & minimally effective)
» Wait for a progressive developer to construct a sustainable non-conventional
development
e Community does “special projects” for demonstration
e Offer incentives to reduce local SW fees in exchange for installing post-construction
BMPs

Expensive for
Municipality

Mandatory Approach (more politically controversial & very effective)

e Establish Requirements for New & Re-development
« Open Space Ordinance
Virtually no - Landscape Ordinance
Expense for . .
Municipality - Stormwater Ordinance with LID
+  New Roadway Engineering Standards



HOW CAN WE
IMPLEMENT
MANDATORY LID
REQUIREMENTS?
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Strategically Introduce LID

Get political acceptance
e Have to market and explain to get consensus
e Special council workshop to introduce the idea
e Recommend a simple approach (foot-in-door)
* Implement an achievable standard that will not completely

redefine development TOWN OF MERRILLVILLE

* Allows engineers and developers to acclimate to LID

(can “ramp up” requirements later) LOW IMPACT DEVELOPMENT
FOR WATER QUALITY

2018

Prepare sample ordinances and standards

* Provide scenarios using previous development projects with
proposed requirements

» Keep your standards simple (don’t over complicate your
methods)

e Allow for flexibility (LID practices need to fit each site)
e Can make LID requirements part of SW Ordinance
Education/Outreach
Stormwater Utility

» Host workshops to explain the overall concept and e
advantages Merrillville, IN 46410

PP 2 R o TR
» Present specifically to local developers & engineers B
Timing
» Sometime you have to wait for specific opportunity

* Need key players in place to implement new/revised
ordinances

STORMWATER




Merrillville Low Impact

Development Standards

First Community in NW Indiana to develop and
implement Low Impact Development Standards

LID was added intentionally as a separate chapter
so it's not overlooked

LID implementation is required to get a Stormwater

Permit q

LID is above and beyond 80%TSS and existing
detention requirements

Often results in meetings with developers and
engineers prior to detailed site design

i
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STORMWATER

LID Chapter

Added Chapter 6 - Low Impact

Development for Storm Water
Management

» Establishes additional BMP
criteria for development and
redevelopment projects

* Innovative SW management
approach modeled after
nature and incorporation of
infiltration

» Improved Site Design + Storm
Water Management
Engineering = mimic pre-
development hydrologic
conditions

GHAPTER SIX
Low IMPACT DEVELOPMENT (LID) FOR
STORM WATER MANAGEMENT

1. APPLICABILITY AND EXEMPTIONS

The following activities shall be exempt from this chapter:

*  Permitted surface or deep mining cperations and prejects, or oil and gas operations.

+ Tilling, planting, or harvesting of agricultural, horticultural, or forest crops.

* Linear development projects, provided that (i) less than one acre of land will be disturbed per
outfall or watershed, (i) there will be insignificant increases in peak flow rates, and (iii) there are
no existing or anticipated flooding or erozion problems downstream of the discharge points.

* Single-family detached residences separately built and not part of a subdivision, including
additions or modifications to existing single-family detached residential structures.

* Structures considered ancillary to single-family detached and semidetached residences,
duplexes, and townhouses, including, but not imited to, garages, decks, patios, and bams.

Any project located within The Town of Memillville that includes clearing, grading, excavation, and other
land disturbing activities, resulting in the disturbance of or impact on one (1) acre or more of total land
area, is subject to the requirements of this chapter. Residential, commercial or industrial development or
re-development shall apply LID storm water management criteria when feasible. If the Developer or
Owner feels that there project is not capable of meeting the criteria or want to alter standards then all
appeals will be directed to the Town of Memillville Storm Water Management Board. After the Boards
review, a recommendation will be made to the Plan Commission where final approval or denial will take
place. Residential, commercial or industrial developments shall apply these storm water management
criteria to land development as a whole. Individual residential lots in new subdivisions shall not be
considered separate land development projects, but rather the entire subdivision shall be considered a
single land development project. Hydrelogic parameters shall reflect the ultimate land development and
shall be used in all engineering calculations.

2. POLICY ON LOW IMPACT DEVELOPMENT

The Town of Mermillville recognizes that Low Impact Development (LID) is an innovative Storm Water
Management approach with a basic principle that is modeled after nature: manage rainfall at the source
using site design techniques that store, infiltrate, filter, evaporate and detain runoff. LID's goal is to mimic
a site"s predevelopment hydrology by using design technigues that infiltrate, filter, store, evaporate and
detain runcff close to its source. A goal of LID iz to use site and subdivizion design techniques in
coordination with storm water management engineering to mimic the hydrologic conditions associated
with an undeveloped site. The Town also recognizes that development tends to degrade receiving waters
through increased flooding, stream channel erosion, and the transport and deposition of waterbome
pollutants. This degradation is due, in part, to increased storm water runoff as property is developed. The
regulation of storm water runoff from developments can control the negative impactz of generating
increased flooding, erosion, and non-peint source pollutant runoff. The intent of this chapter is to establish
minimum LID reguirements which: Protect the safety and welfare of Merillville residents and businesses;
reduce flood damage to property; minimize the impacts of increased storm water runoff from new land
development; maintain the adequacy of existing and proposed culverts, bridges, dams, and other
structures; prevent, to the maximum extent practicable (MEP), non-peint source pollution; maintain the
integrity of stream channels for their biclogical functions and drainage; minimize the impact of
development upen stream erosion; and preserve and protect water supply faciliies from increased flood
discharges, stream erosion, and non-point source pollution.

+ Page 21
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The TOWN OF MERRILLVILLE,
INDIANA STORM WATER
MANAGEMENT ORDINANCE

MANUAL 1

6. COMPLIANCE - LID WATER QUALITY BMP

POINTS SYSTEM

Compliance with LID non-point source pollution control requirements
is based on a points system. This is a tool for screening BMPs to
ensure that the site is adequately covered by preferred practices.
The points assigned to each BMP are weighted by the proportion of
the site served by the BMP. To achieve compliance, a storm water
management plan must attain at least 100 LID Points per each
Disturbed Acre of development through implementation of
approved practices. A minimum of three (3) different BMPs must be
incorporated for each development. Practices utilized must be
approved by the Storm Water Management Board. The BMPs
utilized to satisfy the 80% TSS removal rate requirements cannot be
counted as part of the required LID point total.

Tech. Standards Manual

é CHAPTER SIX
= LOW IMPACT DEVELOPMENT ‘LID' FOR
STORM WATER MANAGEMENT

1. APPLICABILITY AND EXEMPTIONS

The following activities shall be exempt from this chapter:

+ Permitted surface or deep mining operations and projects, or oil and gas operations.
Tilling, planting, or harvesting of agricultural, horticultural, or forest crops
» Linear development projects, provided that (i) less than one acre of land will be disturbed per
outfall or watershed, (i) there will be insignificant incr in peak flow and (iii) there are
no existing or anticipated flooding or erosion problems downstream of the discharge points.
Single-family detached residences separately built and not part of a subdivision, including
additions or modifications to existing single-family detached residential structures.
Structures considered ancillary to single-family detached and semidetached residences
duplexes, and townhouses, including, but not limited to, garages, decks, patios, and bams.
Land development projects that disturb less than one (1) Acre of land.

ntial, commercial or industrial development or re-development shall apply LID storm water
ement criteria when feasi If the Developer or Owner feels that there project is not capable of
meeting the criteria or want to alter standards then all appeals will be directed to the Town of Merrillville
Storm Water Management Board. After the Boards review, a recommendation will be made to the Plan
Commission where final approval or denial will take place. Residential, commercial o| |rdustra\
developments shall apply these storm waler management criteria to lan h

Individual residential lots in new subdivisions shall not be considered separal cts,
but rather the entire subdivision shall be considered a single land develop) [IIIJE(I H\mmumr
parameters shall reflect the ultimate land development and shall be used in all engineering calculations.

2 POLICY ON LOW IMPACT DEVELOPMENT

The Town of Mermillville recognizes that Low Impact Development (LID) is an innovative Storm Water
Management approach with a basic principle that is modeled aft manage rainfall at the source
using site design technig| that store, infi ] er, evaporate and detain runoff. LID's goal is 1o mi

a site's predevelopment hydrology by using ign techniques that infil e
detain runoff close fo its source. A goal DI LID is to use site and subdivision design technigues in
coordination with storm water management enginesnng to mimic the hydrologic conditions associated
with an undeveloped site. The Town also recognizes that development tends to degrade recsiving waters
through increased floading, stream channel erosion, and the transport and deposition of waterborne
pollutants. Tt gradalion is due, in part, to increased storm water runoff as property is developed. The
regulation of storm water runoff from developmenis can control the negative impacts of generating
increased flooding, erosion, and non-point source pollutant runoff. The intent of this chapter is to establish
minimum LID requirements which: Protect the safety and welfare of Mermillville residents and businesses;
reduce flood damage to property, minimize the impacts of increased water runoff from new land
development; maintain the adequacy of existing and proposed culverts, bridges, dams, and other
structures; prevent, to the maximum extent practicable (MEP), non-point source pollution; maintain the
integrity of stream channels for their biological functions and drainage; minimize the impact of
development upon stream erosion: and preserve and pratect water supply facilities from increased flood
discharges, stream erosion, and non-point source pollution.

Chapter & Development in Wetlands Reguiations # Page 21




Points System for LID =%

Table 6-1: LID Point System for evaluating acceptable water quality BMPs

Each BMP has a point
value based on
guantity

A score of 100 LID
Points must be
achieved for every
acre of land
disturbance

Projects not capable of
meeting criteria can
appeal to SWMB

Factsheet # LOW IMPACT DEVELOPMENT BMP Quantity LID Points
PC-101 Bio-Retention Facility (Rain Garden) 100sf 20
PC-102 Catch Basin Inserts lea 10
PC-103 Cistern / Dry Well lea 10
PC-104 Constructed Wetland 100sf 20
PC-105 Dry Extended Detention Basins 100sf 20
PC-106 Infiltration Basin 100sf 10
PC-107 Infiltration Trench 100sf 10
PC-108 Media Filtration lea 10
PC-109 Storm Drain Inserts/ Hydrocarbon Filter Tea 10
PC-110 Vegetated Filter Strips 100sf 10
PC-111 Vegetated Swales 100 linear ft. 10
PC-112 Wet Ponds / Retention Basins 100sf 20
LID-101 Pervious Pavement With Infiltration Bed 100sf 10
LID-102 Vegetated Roof 100sf 15
LID-103 Level Spreaders 100 linear ft 15
LID-104 Hydrodynamic Separataor lea 50
LID-105 Two Stage Ditch 100 linear ft 15
LID-106 Riparian Buffer Restoration 100sf 5
LID-107 Wetland Restoration/Creation 100sf 20
LID-108 Cluster Design lac 10
LID-109 Open Space Conservation 100sf 10
LID-110 Sensitive Area Protection 100sf 10
LID-111 Design for LEED Certification lac 20
LID-112 Native Revegetation 100sf 10

_ - o ] S-commercial
LID-113 Stormwater Disconnectivity lea 1-residential
LID-114 Additional Tree Installation Tea 5
LID-115 Soft Armaring 100sf 20
N/A Emerging Technology variable variable




LID
Worksheet

Applicant needs 100 LID
Points/Acre of disturbance as an
additional requirement for their SW
Permit

The quantity of BMP is calculated
along with total points for each
BMP

Any new emerging practices or
technologies will be considered

LID Compliance Summary Worksheet (Table 6-2)

Project Information

. Developer/
Project Name Owner
Plan Developer/Owner
Preparer Address
Plan Developer/Owner
Preparer Telephone
Telephone

This worksheet is a tool to allow both the Municipality and the Developer/Owner to reference various measures
implemented within the development in order to meet the development’s Storm Water Management Ordinance
requirements.

Site Specific Information

Total Site Area (ac)

Total Disturbed Area (ac)

Total Required LID Points (disturbed acres x 100)

LOW IMPACT DEVELOPMENT BMP Quantity of LID Points Propos_ed Prcpo;ed
BMP Quantity LID Points

Bio-Retention Facility (Rain Garden) 100sf 20

Catch Basin Inserts lea 10
Cistern/Dry Well lea 10
Constructed Wetland 100sf 20

Dry Extended Detention Basins 100sf 20
nfiltration Basin 100sf 10
nfiltration Trench 100sf 10
Media Filtration lea 10
Storm Drain Inserts / Hydrocarbon Filters lea 10
Vegetated Filter Strips 100sf 10
Vegetated Swales 100 linear ft. 10

Wet Ponds/Retention Basins 100sf 20
Pervious Pavement with Infilration Bed 100sf 10
Vegetated Roof 100sf 15

Level Spreaders 100 linear ft 15
Hydrodynamic Separator lea 50

Two Stage Ditch 100 linear ft 15
Riparian Buffer Restoration 100sf 5
Wetland Restoration/Creation 100sf 20
Cluster Design lac 10

Open Space Conservation 100sf 10
Sensitive Area Protection 100 linear ft. 10
LEED Certification lac 20
Native Revegetation 100sf 10

| 5-commercial

Stormwater Disconnectivity lea 1-residential
Additional Tree Installation lea 9
Design for LEED Certification 100sf 20
Emerging Technology variable variable
OTHER- variable variable
OTHER- variable variable

Total Proposed LID Points

Note: Not all LID measures are necessary or appropriate for every site It is imperative that proper site
assessments and due diligence is completed by the Developer and/ar Engineer prior to design




Technical Standards Manual

EXHIBIT B

THE TOWN OF MERRILLVILLE,
INDIANA
STORMWATER TECHNICAL
STANDARDS MANUAL

Technical Standards
Manual was also
updated since it's a
supporting document
that is referenced in TaBLE OF CoNTENTS
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QUALITY BMPS

MANUAL 2

May 201
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APPENDIX B ; STANDARD FORMS
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Low Impact Development BMP
Factsheets [

R eV i Se d Ap p e n d iX D to DESCRIPTION & PURPOSE:

Constructed channels are part of extensive portions of productive agricultural Tand in the United
States. These channels provide important drainage and flood control functions. However, these

1#1 sgricultural chamnels are oflen constructed as traditional trapezoidal ditches using threshold

n C u e a Itl O n a S O r sign techniques. While this approach is suitable in some areas, channels of this design ean

i B ai : of the country. In addition, natural

ceological functions are normally not a cnnwcmnmu in the design of these channels. This
allernative to a conventional (mpumdwl channel is known as a twa stage ditch. This two stage

I OW I I I I aCt D eve I 0 I I l e nt | channel system incorporates benches that function as flood plains and R“E‘.mms 10 Testore or create
| i 5! However, these two stage channels are not an exact

BMP LID - 105
“TWO STAGE DITCH

some natwal afluvial channel processes.
copy of natural stream, as the width of the benches is often small due to the conflicting geometry
of the constructed channel. This two stage approach pro improved physical, as well as

Strate I e S logical perf The channel discharge channel provides the necessary
. wduuuu conveyance, \\\mc ihe flood plain channel provides for the design flood conveyance.
By nesting the channel-forming discharge channel within the larger channel, the entire waterway

is more slable.

Factsheets contain details ADVANIAGES: | ol st i et

bankfull discharge or fluvial channel dictate the two ¢ channel design. If
Iy both improved bankfull channel will be maintained by fluvial processes and will reduce or
drainage function and ccological function. Drainage benefits may include intenance. The flood plain bench serves as a flood
o o = stability and reduced maintenance, Evidence and theory both suggest that ditches prone to filling l‘ . e cts more as a threshold channel. The upper. 1age
an S p e CI I Catl 0 n S aS We with accumulated sediment may require less frequent dipping out if constructed in a two stage ‘2“"‘“ forming discharge and must have an adequate size to prevent design
| . 5 o : 4w ertopping the ditch banks and flooding surrounding land
form. Second, channel siability may be improved by a reduction in the erosive polential of larger €
flows as they are shallower and spread out across the bench. NS:

» § . ch typically requires the top width of the ditch to be greater than what would
as a Van a eS 0 e aC Stability of the ditch bank should be improved where the toe of the diich bank meets the bench, aditional trapezoidal channel. It is important to note that the wider ditch top
rather than the ditch botiom. Here the water depth is effectively reduced, and the shear stress on he surrendering of surrounding agricultural production land. To offset
the toe of the bank is less. Also, not being in contact with low flow, this bank material will be he potential for including the bench width in buffer conservation programs
| dryer and can be ized with vegetation using threshald design techniqu fce a two stage red. Buffers have typically been measures from the top of the ditch

raCtI Ce | channel in an alluvi tem will be more likely to retain its shape, it is to predict its flood iring from the top of the small channel clude the bench and the main side
. protection performance, | |is preferable from a water quality perspective and profitability perspective.

heck local requirements for drainage easement standards.

eased diteh

ge channels is the ability to transport sediment more
so has the pﬂtentml to create and maintain better ined from regional

141 effectively. However, the two stage ditcl channel dimensions to drainage area. The design approach ders the
habitat than a conventional trapezoidal ditch. The narrow, deep bankfull channel provides better e $ 10 twnage.area: 10’ oduign. sppeosct considars. the

" . P ign frequency of discharges for both stages of the channel. It is anticipated

water depth during periods of low flow. Grass on the benches can provide some instream cover ths tha \ four times the ba g iill re: o shible

are two to four times the bankfull channel width will result in a stable

e benches and size of the bankfull channel can be deter

The biggest advantage of these two st

and shade. The substrate in the bankfull channel is improved as the two stage form increases nnel with low sinuosity. The overall conveyance capacities of these two stage
sediment conveyance and sorting, with fines deposited on the benches and coarser material d based on the probability of out-of-ditch flooding into adj 0
added after they are proven ‘
wo stage channel system requires a significant capital investment to create a
DESIGN: idth. However, it is anticipated that two stage systems will have improved

Design and construction of two stage channels is different than that of traditional trapezoidal ly, be more self-sustaining, and create and maintain improved aquatic habitat

e'ﬂ: IV channels. The design of a two stage agricultural ditch in an alluvial channel system involves
[l conrectly sizing the bankfull channel and minimum bench widths for the flood plain bench. The N
| _ - , . tment of Agriculture & the Natural Resources Conservation Service, 2007
l SioTer Qedimnmee ling Handbook — Chapter 10 — Two-Stage Channel Design”

Technical Standiids

Need to setup protocol to | T e, N
accept new techniques or |
devices.

Stommwater Ordi
N
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LID Plan Reviews S

One of the benefits is getting
the engineer to contact and
work with local review
authority early in the plan
development process

Plans are reviewed for all
stormwater quantity and
guality requirements

Will typically have to work
with the engineer and
developer on meeting all

requirements including LID
(100 LID Points for each disturbed Acre)

Final As-built inspections to
ensure BMPs are installed




DOES THIS LID
REQUIREMENT WORK?
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LUKE OIL

DO NOT HERVILY PRUNE THE TREE AT FLANTING.
PRUNE ONLY CHOSSOVER: LIMES, CO-DOMINANT
LEADERS, &HD BROKEN OR DEAD FRARCHES.

SOME INTERIGR TWIGS AND LATERAL BRANCHES
MAY B PRUNEL; HOWEVER, DU NOT REMOVE

L

Herbaceous Plants:

Bl e B o e Ceoun, PLANT LEGEND:
N U.S. Highwa 30 KEY  Size Cond. BOTANICAL NAME COMMON NAME
. i g y s TREE TRUMKS O PN THE MS Malus species Sargenti Sargent Dwarf Crabapple
(B 1st Avenue ) e e s a0k o T MRJ Malus species Red Jade Red Jade Crabapplc
o R A e LS Eaa M Pinus mugo mughus Compact Mugo Pine
e / fé%i%ﬁ(&}:ﬁﬁﬁ:{%”ﬁm STDL Hemerocallis ' Stella D'Oro’ Stella D'Oro Daylilly
P T o f B b | B S RS 1 gal Rosa 'Radrazz’  Knock Out Knock Out Red Rose
HICHER 1N SLOWLY CRAINNG SCILS . X X
TD 2"BB Taxodium dstichum Bald Cypress
8 INCH
4 INCH HIGH EARTH SAUCER
BT 5028 B p s o s s,
L T R TG FEMOVE ALL THINE, ROPE AND WRE, 4N0
E:E‘m&w’*a,"m-;& YRR R W '\ BURLAS FROV TOF HALF OF RCOT BALL
. T A TR MM RS 100 s RAIN GARDEN PLANT LEGEND:
ASPHALT AND FOLD DOWN 8 INCHES  INTO FLANTING HOLE.
[ PLECE ROOT BALL ON UNEXCAVTED KEY Size Cond. BOTANICAL NAME COMMON NAME
R TAWPED SOIL
\_pe o, GRASSES
_ _l S0 THAT REOT EALL DOES NOT SHIFT. BBS Andrapogon gerardii Big Bluestem
: LBS Schizachyrium scoparium Little Bluestem
I/~ ™\ TREE PLANTING DETAIL - B&B TREES IN ALL SOIL TYPES SWG Panicum virgatum Switchgrass
| '\j ING Sorghastrum nutans Indiangrass
150 Chasmanthium latifolium Tnland Sea Qats
Bl Calamagrostis canadensis Blugjoint
BB Andropogon glomerafus Bushy Bluestem
FS Carex crinila Fringed Sedge
| —
| B SHRUBS: [
I CB Cephalanthus occidentalis Commen Buttonbush |
KSD Cornus sericea 'Kelseyi' Kelsey's Dwarf Red-Osier Dogwood |
| RAIN GARTN | HT{ Gaylussl‘c‘m baccata B‘lank Hucklc Bcn';:
12 x80-96dS F | WB llf:x wmclllalf (:um.m:m W EmcI Berry
| NS Lindera benzoin Northern Spicebush
|
|

Iris brevicaulis Zigrag Iris
CF Lobellia cardinalis Cardinal Flower
SBB Monarda didyma Scarlet Bee Balm
WSW Phlox maculata Wild Sweet William
=)
5]
&
o
3 SOIL MIX:
Tanosed Bulidin uﬁ) 30% SHARP SAND
. y w 50% TOPSOIL
Y = 20% COMPOST
=

SOIL MIX
GRAVEL
GEOTEC FABRIC

4" SLOTTED DRAIN

NATIVE
SOIL

RAIN GARDEN DETAIL E
CROSS SECTION AA

TYPICAL RAIN GARDEN PLANTIYG
USE PLANTS FROM RECOMMEYDED
T PER AVAILABILTY IN [EME.

NORTH

Q=







le rain eardens are €enerally 3 to 6 inch deep, saucer-shaped
depilessions that are glanted with moisture-loving native plants

Rainjs ens provide jmany environmental benefits

® Flood Control ® Filtering Stormwater Pollution
water-cooling ® Groundwater Recharge

How any of thes
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LID Compliance Summary Worksheet (Table 6-2)

Project Information

Project Name | Brookstone Estates Phase 2 (North) Dec";ewlﬁgfnl Milt Petersen

Plan . Developer/Owner ;i -
Preparer Ryan Marovich Address 7507 Taft St., Suite 4, Merrillville
Plan Developer/Owner

Preparer (219) 281-4067 Telephone (219) 741-7584
Telephone

This worksheet is a tool to allow both the Municipality and the DeveloperiOwner to reference various measures
implemented within the development in order to meet the development's Storm Water Management Ordinance

requirements.

Site Specific Information

Total Site Area (ac) 9.34
Total Disturbed Area (ac) 11.6
Total Required LID Points (disturbed acres x 100) 1,160
LOW IMPACT DEVELOPMENT BMP Quantity of LID Points Propos_ecl Propogecl
BMP Quantity LID Points
Bio-Retention Facility (Rain Garden) 100sf 20 1570sg. 1L 314
Catch Basin Inserts lea 10
Cistern/Dry Well lea 10
Constructed Wetland 100sf 20
Dry Extended Detention Basins 100sf 20
Infiltration Basin 100sf 10
Infiltration Trench 100sf 10
Media Filtration lea 10
Storm Drain Inserts / Hydrocarbon Filters lea 10
Vegetated Filter Strips 100sf 10
Vegetated Swales 100 linear ft. 10 5501E 55
Wet Ponds/Retention Basins 100sf 20 11,780 5q.ft. 2,356
Pervious Pavement with Infiltration Bed 100sf 10
Vegetated Roof 100sf 15
Level Spreaders 100 linear ft 15
Hydrodynamic Separator lea 50
Two Stage Ditch 100 linear ft 15
Riparian Buffer Restoration 100sf 5
Wetland Restoration/Creation 100sf 20
Cluster Design lac 10
Open Space Conservation 100sf 10
Sensitive Area Protection 100 linear ft. 10
LEED Certification lac 20
Native Revegetation 100sf 10
- 5-commercial
Stormwater Disconnectivity lea I-residential
Adgitional Tree Installation lea 5
Design for LEED Certification 100sf 20
Emerging Technology variable variable
OTHER- variable variable
OTHER- variable variable
Total Proposed LID Points 2,725

Mote: Mot all LID measures are necessary or appropriate for every site. It is imperative that proper site
assessments and due diligence is completed by the Developer and/or Engineer prior to design.




ENINIE" RPRAP
I8 KEKIE RIPRAP
TENTNIE" RPRAP

o

TIPICAL EMERGEWCY SPILLWAY EAST DETENTION

e s

TP CF BANK w07 EE

DEFTH OF 7, W AMENGED SN

2" MaxIMUM

il 706
oo
|
s it
= T T s
0 40
surs sy
= =3 = Lt
e ] i
E i e
cnn ) = £ BT

WEST DETENTION

TP OF B w760

BTENREY R
1EERRT RARAR

=

THFICAL EMERGEMCY SEILLWAY WEST DETEMTICN

HGH WA
ELEVATIaMmER6. 68"

= = Akl
ety

NATE:
1 ETENTION FACILITES T0 BE ALANTED WTH WO
MOW FESTLE

2. RAN GARTENS ARE TD BE PLANTER MTH NATHE
WLOFLOWERS AND GRASSES AND ARE MO MOW ZONE
TEE SMEET L0 FOR ALANTING SCRETALE

EAST DETEMTION

B9E AT PER GRATING PLAN

FEENI0 RERAR

=

o I TYFICAL FAM GARDEN & INLET "E—E" (WEST)
pa-y I o

TOF OF B miid 17

CAERYLON S1ERATON = AU AT

N0 RFRAP
T RRRAT

TYEICAL EMERGEMCY SPILLWAY EAST RAIN GARDEN

T

/]

|SMABONMARCHE

2

24
35
zs
gg
o«
f:z
o3
2




e

Habitat Conservation Area

Grow
Zone

Do Not Mow or Disturb

Zones with tall grasses and wildflowers:
« Improves water quality with native plants
+ Provides widlie habitat
+ Reduces air emissions/carbon footprint
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Chinmaya Missio Chinmaya Misslon Northwe!
School Indiana, Inc.
:‘“‘ or Abonmarche Consultants M&""".‘:""" 8605 Merrillville Road
;npanr 219-850-4624 Telephone
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requiraments,
otal Site Area (ac 2.36
Total Disturbed Area (ac 2.20
Total Required LID Points (disturbed acres x 100
LOW IMPACT DEVELOPMENT BMP Quantity of ropose Proposed
B:I? L0 Poinke PQutmgd LID Points
| BioR Faciity (Rain Garden) —100sf 20 5659 [ na |
Catch Basin Inserts 1ea 10
Cistern/Dry Wail 1ea 10
Constructed Wetland 100sf 20
Dry Extended Detention Basins 100sf 20
Infitiration Basin 100sf 10
Infiltration Trench 100sf 10
Media Filtration 1ea 10
Storm Orain Inserts / Hydrocarbon Filters 1ea 10
Vegelaled Filter Strps 100sf 10
Vegetated Swales 100 linear ft. 10
Woet Ponda/Retention Basins 100sf 20
Parvious Pavement with Infiltration Bed 100sf 10
Vegetatod Roof 100sf 15
Level Spreaders 100 linear ft 15
Hydrodynarmic Separator 1ea 50
Two Stage Ditch 100 linear ft 15
Riparian Buffer Restoration 100sf 5
Welland Restoration/Creation 100sf 20
Cluster Design 1ac 10
Open Space Conservation 100sf 10
Senskive Area Protection 100 linear ft. 10
LEED Certification 1ac 20
Native Rovegstation 100sf 10
Additional Tree Installation 1ea 5
Design for LEED Certification 100sf 20
OTHER - RAIN BARRELS variable variable 2 VARIABLE
| OTHER- NO MOW FESCUE SEED MiX variable variable 13640 SFT | VARIABLE
OTHER- RECYCLED PIPE variable variable T00LFT | VARIABLE |
Total Proposed LID Points 132
Note: Not all LID measures are necessary or appropriate for every site. It is imperative that proper site
assessments and due d ce is ed by the Developer andior Eng rior to design.
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GENERAL LANDSCAPE AND PLANTING NOTES

1 Plntmaieid o xpesienced lariscape installer.
2 Mlmaterials are sutject o e approval of the Landscape Archiect and Oamer atany ime. Landscape Archect
inspestall plant locatons and piant bed conditons pror o nsiallafion. Stabe all lant locaions for eview and

approval by e Landscape Architect edore planfing. On-si: adusiments may be required. Plants are o be reshly
. Transporing of plarés shall be dore i 2 marmier as i not desiroy the nalural shape, compromise e heath, or
alfe the characieristis of plant masrics.
3. Rootkals shallmeet or exceed sie stardards as se forh in Ymesican Standards for Nursery Stock!. MAIN
LEADERS OF ALL TREES SHALL REMAN INTACT. Remove from e ste any plant malerial rat ms rou or
iates wiin fve (5) days sfer panting. Replsce pe— .

4 Plantoo drawings are for Landscape: s use orly. Coniractor shal make own piant quantiy
takeaffs using dramings, ] fi2. spacing), drected by
Landscape Archilect Contracor o veriy instal by pant
spacing per schedule.

5. Al plant beds shal receive 3° minimum of genuine shreded hardwood bark mulch (uniess ohenwise noted). Aply
pre-emengent herbicde 2 diredied by the. roe b insaling mch
consiuchion acfivities that are not otherwise noted i receive pavement. planiing bed, or ofher treament.

6. The Gontracior shal instal andior amend o mest ASTM D526
Landscaper y o iopsoil priorfo of ° of topsod s requived for
iaun areas 12 for plant beds. Topsail st cean of

rooks, pants, sod, stones, ay bemps. and ofher exfancous or foreign maferics erger then 1. Supplemert wilh
imported topsil o oS Sources when quantfies are nsuffcnt, Do ot abtain sugplemenizdfopsad from
agicutial land, bogs,or marshes. norganic amendimenss, rganic amendments, and ferfizers shall be used
amend ogsol as nesded forlong-erm plant healih.

7. Verfyal ulitylocafi fiekd pric o begining woek. Aegar al ofthe Owner
and Operaing Aufhority ot o adcBonal cost.
8 lnstalal i i Coordinale wih e Oarer o obtin any

recuired permits necessary o complete wark. Al workmanship and maferls shel be gueranieed by the Confractar
for a perod of one (1) calendr year ater Fral Acozplance.

9 Saffaciory Sodded Lawn: Atend of mainfenance penod, a hesify, uniorm, close stand of grass has been
estabihed, free of weeds ih coverage exceeding 90 percent over any 10sq (122 sq
) and bare spof ot exceeding 3 by 3 condie
mainiznance unii Ezams are full safsfaciory fo e Owner.

PROJECT DESCRIPTION

The propased develogment consiss ofihe demoiion of the erisling Pepe's Restaurant and Fannie May Candy siore bo
consiruc the proposed 13.225 5% CVS Phammacy and aftached propases Fannie May Candy siore. The enrances to the
site will emain in e cument ocations and the parking ot will e paved and landscaped. Al associaied ulity
infasiruciure wil be provited as a part of s project. A rain garden i being provided an e soulhem poron of e stz o
st the stommater quanity ecuiements.

LANDSCAPE ORDINANCE REQUIREMENTS

St Zoned C-3 - Hghway Commercal

INTERIOR LANDSCAPING

1 Tree or 5 Shrubs per B00 SF of interior area 1 Shnib per 250 SF of inferior area
14598 SF / 810 SF = 2 Trees or 10 Shrubs Required, 10 Strubs Provided

1598 5F / 250 SF = 7 Shrubs Required and Provided

PARKNAYISTREET TREE STANDARDS
Wirimum 1 Canopy Tree per 40 LF or frackon thereof
West Broadway (SR 53}: 385 LF / 40 LF = 10 Canopy Trees Required and Provided (4 are wittin 10" Drainoge and Uiy

Soutfr US 30/ E. 81t Ave: 191 LF 1 40 = 5 Canapy Trees Required

BUFFER Z0NE
Adiacent parcel s also zoned C-3, 5o no bsfer zone required

REQUIRED PARKING AREA LANDSCAPING
1 Ganopy Tree per 2000 SF of Paved Surfaze
5 12,000 §F =38 Canogy Provided

ENTRY POINT PLANTINGS
Wirianum 300 SF and 117 wide pianing area resuired around morument sign

MIXING OF SPECIES
25% mavimum of any one tree or shrut species

Fully Screen Dumpsiers and Loading Faciies

Note: Imigation shall be design build. Contractor to ensure all irrigation
lines and appurtenances are located within property boundaries.

0 0 0 40

7260 SHADELAND STATION
INDIANAPOLIS, INDIANA 46256
P{317) 547-8580 £317) 5420270
W siructurepoint.com
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‘GB.Indiena 2, LLC
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POINT BLANK
GUN RANGE

TCATT!
OVERFLOW TOWARDS SWALE,
HOWEVER, NO FORMAL PATH
EXISTS.

e8I TS T e ——— T

SOILS LEGEND
Tl 4o S G
Vg S5 G S o ok Toum i, nara 1157
s | sounwe | R Aeres % of A1
Eliott sit joam
Ei 0t 2 ¢/ 33t 91.7%
percent siopes
ertnam 3% oam
Ma82 2t 6 ¢ 02t 5.5%
percent siopes
Fewams
. ey oo o1 28%
Totds for Area of Interest 36t 100%

Source: NRCS Web Sol Survey

SWPPP Key Notes
See Sheet B for Details
unless otherwise noted

S @ _ suT FENCE
@@ - GRAVEL CONSTREUTION ENTRANGE

—_ @ - CONSTRUCTION LIMITS
DISTURBED AREA = +/-SILT FENCE

~ PERMANENT SEEDING

@

INLET PROTECTION

CONCRETE WASHOUT

@ — PROJECT STORMWATER DISCHARGE POINT

- CONSTRUCTION STAGING AREA

@ RAIN GARDEN, W/ SIGN

@ - VEGETATED SWALE

@ —STOCK PILE, SEE DETAILS €5.2

~EROSION CONTROL BLANKET

- ~ STORMWATER EMERGENCY OVERFLOW ROUTING PATH

@ ~EWERGENCY SPILLWAY
~RULE 5 PERMIT POSTING

<§> ~TEMPORARY SEEDING, (14 DAYS)

@ ~STREET SWEEPING
CPR>- sou vee

WS - SOL DELNEATION

NOTE:

— ALL CURB, WITH THE
EXCEPTION OF THE NORTHERN
EDGE OF PARKING LOT, IS TO BE
RIBION CURS. SEE SITE PLAN,
€2.0, FOR DETAILS.

— RAIN GARDEN SIGN SHALL BE
PLACED AT ALL RAIN GARDENS

TACT FOR OWN P

HGR Development
95151 Skylane Drive
Napervill, IN 60564
Phone: 765—398-1260
Contoct: Jeff Jones

GOVERNING AGENCIES AND PERMITIING

LOCAL:
TOWN OF MERRILLVLLE STORMWATER UTILITY
7404 BROADWAY. MERRILLVLLE, IN 46410
219-472-8668
TATE:

TE:
INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
ICE OF WATER MANAGEMENT
100 SENATE AVENUE, P.O. BOX 6015
INDIANAPOLIS, INDIANA 46206—6015
317-323-8750, BOO-451-6027
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GRAPHIC SCALE
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50 NOTES: < 2 g
>
1. SELECTIVE PRUNING SHALL BE PERFORMED ON Pt 25
\ “TREES AND SHRUBS AS NECESSARY. W"?vl"vv g o 8
RRRREPR N z 9
s sy |5
2. ALL TREES SHALL RECEIVE A 4" MULCH RING (e ot z(H|g
FOLLOWING INSTALLATION. \ S Sl=|¢
GGt r % ls
| 3. ALL LAWN AREAS AND OFF-SITE AREAS DISTURBED &S5
BY GRADING SHALL BE SEEDED WITH A KENTUCKY RGN
BLUE GRASS/PERENNTAL RYE SEED MDY,
\ 4. PLANT LOCATION MAY VARY PENDING FIELD
VERIFICATION OF GRADING AND UTILITIES.
5, SEE ENGINEERING PLANS FOR GRADING, UTILITIES,
EASEMENTS, ETC,
\ \ 6. SEE SHEET L-1.2 FOR PLANT LIST, DETAILS & NOTES.
\ 7. ALL EXISTING TREES ON SITE SHALL BE REMOVED.
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e
L1
o
2




EROSION CONTROL BLANKET (CHANNEL APPLICATION)
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1. Post sped Rule § NOI Permit # of location wedie fo the public
| 2, Ennwn that the Rule 5 permit is on the NOU

3. Enswe thot Mere s 0 note of where @ compiete set of piong
e focotud

4. nsure Mot Me posting is waterpvocd.
5 Powtng s naude ol ofher qapicable permis

6. Posting shol be locotnd as shomn on Me cosstrchion plans,
mecy the moin enfronce of Me corsbuction site.

PERMIT POSTING DETAILS

=NOT TO SCAL

EROSION CONTROL BLANKET STAPLE
i
—NOT 70 SCalé-

m Habitat Conservation Area

Grow
Zone

Do Not Mow or Disturb

N

Zones with tall grasses and wildflowers:
« Improves water quality with native plants
» Provides wildlife habitat
« Reduces air emissions/carbon footprint
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10,

i,
12,

13,

1e,

15,

AL GENSTAUCTION WETHOLS AND NATERKLS WUST CONFORM T
‘CURRENT STANIARDS AND SPECIFEATIONS OF THE FEDERIL, STATE,
COUNTY, CITY, DR LOCAL REQUIFEENTS. WHEHEVER HeS
SURISCIETON
THE CONTRAZTOR SHALL VEAFY AL DIMENSIONS 2D ELEVATONS IN
THE FIELD FRER 10 THE STRT OF COMSTRUCTEN, THE
CONTRACTOR SHALL BE RESPONSIELE FOR ALL FIELD OMENSIONS
THS DURING THE ENTIRE CORSTRLCTION
SCHEGULE. F AT DISCREPANCIES. ASE FUUND [N THESE PLANS
FRON_ACTUAL FIELD OINENSICNS, THE CONTRACTOR SHALL CONTACT.
THE ENGINEER IWHETIATELY
CONTRACTOR, SHALL WAWTAN DNE SET OF 45—SLILT/RECORD
DRARINGS O THE 208 SITE OURING CONSTR "
DISTETION TO THE OWNER AKD/0R OWNER'S AEFRESENTAIVE
FLENON
O CHANGES T THE SITE LAISCAPE LAFOLT ARE MLOWED
WTHILT THE WATTIEN APPROVAL OF THE ENGEER.
GONTRACTOR, SHALL SUFFLY ALL PLANT WATEAIALS W GUALITY aHD
GUANTIIES SLFFICIENT T0 COWPLETE THE FLAYTING 45, SHEN ON
GRARHGS,
AL NATERIL SHALL CONFORM To THE GUDELNES ESTASLISHED BY
THE CURRENT “ANERICAN ASSOCIATION OF NLRSERY STOCK. AMGI
60.1100", PUELISHED BY THE AUERICAN ASSOCTION OF
HURSERYAN,

HO FLANT SHALL FE FUT INTO THE GROUND BEFORE ROUGH

GRADING HAS BEEN FNISHED AND APPROVED.

AL PLANTS SHSLL BE PLANTED S0 THAT THE ROOT CROWN &5

PLANTED AT GRATE LEVEL. ALL THEES PLAYTED OW BERM SHAL EE

PLANTED AT ENSTHG GRAGE.

AL PLANTS. SHALL BE BALLED AND WRAFPED OR CONTANER

GROWN A5 SPECIFED, M) CONTWNER GROWN STOCK WLl B

ACCEFTED IF IT IS AOOT EOLND. ALL ROOT WRASFING WATERWL
Sty 0R PLASTICS SHALL GE REMIVED AT THE

TME OF FLANTING.  AEWOVE TO ToP WIRE FRoW TREE BASKET

TWHE OR ROPE SHALL BE FEWCVED FRCM AROUMD CROWN OF

TRUNE TD PREVENT GROUNG OF THEE DR SHAUB.

WITH CONTANER GROWN STOCK, THE CONTHNER SHALL BE

REWOVED AND THE CINTANER BeLL SHAL EE CUT THROUCH THE

SURFACE 1N TWO VERTIAL LDEATIONS.

THE D& PRIOR TO PLANTING, THE LECATIZHS OF ALL TREES AND

WS SHALL BE STAKED FOR APFROVAL GY GWNER(S).

THE LAADSCAFE CONTRACTOR SHALL FEFER 10 CONTRACT

SPECIFILATIONS FOR AJOMONAL REGUREWETS,

THE LANDSCAFE. CONTRACTOR SHALL GUARANTEE NEW PLANT

MTERIL THEOUGH ORE (1) CALENOAR YEAR FROM THE TME OF

‘SUBSTANTIAL COMFLETHON OF PROVERT.

IF THERE 15 A DISZRERNCY BETWEEN THE FLINS 5D THE PLANT

SCHERULE. THE PLANS SHOLL TAKE PRECEDENCE

CONTRACTOR SHALL REPHR ANY DAWAGE 15 PREFERTY FRON

FLANTING OPERATIONS AT NQ COST TO GWHER.

16, STARES AND DR GUY WRES SHALL GE REWOVED AFTER OKE (1)

1,

1,

VEAR OF IRSTALLATION,

AL ESTHG LANDSCAPING SHAL FE MANTANED CURING

o O ANY WATERAL GEEWED DEAD OF UNSATISFACTORY

BY LANCSCAE ARCHTECT, WLL BE REPLACED EQUIVAENT IN SIZE
O OWER.

IF FLANT SPECIES SPECIFED AE FOUND TO BE UNAVAILAELE OR
NOT i SUFFICIENT QUANTIIES AT TINE CF PLATING, THE
COMTRACTOR UKY SUBSTTUTE SPECES UPON WRITIEN A®PROVAL £V
LENIISCAFE. ASCHITELT AN3 GITY OF WERFILLLLE.
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IHTERIOR PARGEL REGUIRED FLANTINGS
PARKING LOT REQUASD PLANTINGS

'ST- STREET FRONTAGE PLANTING TABLE
1 TREE PER &0 LF OF STREST FRONTASS)

adBoL

LIEAR FEETOF TREES TrE=n
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(R T | 5 ProPGeEn NEW
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PR- PARKING LOT PLANTINGS TABLE
{1 TREE FOR EVERY 2000 50,77 OF PARKING AREA)
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CREW CAR WASH
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MERRILLVILLE, INDIANA

(& TOTALTREES

(17 PAFSING FLLE ADOMIONAL TREES AND 1 ADDTONAL.

FOR LD MERRILLYLE STORMAATER REQUIRMENT]

UTILITY NOTE-

UNCERCACUND UTIUTES SHOMN HAVE GEEN LOCATED FADM FELD SURVEY

™
45 POSSIELE FROM

INFORMTION RUll3EE.
IRVEYOR HAS NOT PHYSICALLY LOSATED THE UNOERGROUND UTLITES.

IR T0 AN

EACAVATION FOR: UNDERGROLND LTLITES, SHALL
RIZONTAL AND NERTICAL) OF ALL EISTING
AND SANTARY

BIVSE 4D VERFY LGOS (1) L D,
UTLTIES INELUONG BUT NOT LIMTED TO G645, WATER,
Y CONPLICTS SHALL BE REROTED

APPROPRITE

ES. " INOUA B11 OME~CALL PUBLIC LTILTY LOCATE

AuTHORT
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Lake County

= Electricians
JATC

e BUSINESS OFFICE

e BENEFIT FUNDS

e FEDERAL CREDIT UNION

e ELECTRICAL APPRENTICESHIP
& TRAINING CENTER










I‘y‘vf.z-
= F







S o 6 BT 3

-
b A At A

0 o,

T .




TAKING IT TO THE
STREETS
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Grey vs Green SW Systems

Grey

e Curbs

e Inlets

e Pipes

e Vaults
e Basins
e Qutfalls
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Roadway Engineering Standards

TOWN OF MERRILLVILLE, INDIANA
ENGINEERING STANDARDS
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Bioretention or Bioswale: Local Road

(Above) Before
reconstruction and
(right) after
reconstruction of
the island on

54th Court.

Project sponsor
Town of Merrillville, Indiana
Project designer
Merrillville Stormwater Utiliey
and Robinson Engincering
Project contractor
Olthoff

Total project cost
$63,000

Key design features

¢ Design Event: 0.5-inch of
runoff

¢ Drainage Area: < 1 acre

* Runoff Reduction: approxi-
mately 29,000 cubic feet

* Soil Modifications: with 50%
sand, 25% topsoil, and 25%
compost

The Town of Merrillville, Indiana designed a biorctention rain garden in a city-owned island located on 54th Court.
The rain garden uses several species of native plants with amended soil to maximize infiltration and evapotranspiration.
Additionally, the rain garden is surrounded by a buffer of low-mow fescue. The technique will serve as a demonstra-
tion project for future use in other residential arcas. Funding was provided by the Town of Merillville and the Indiana
Department of Natural Resources Lake Michigan Coastal Program. Partnerships included the Lake County Soil &
Water Conservation District; Merrillville Public Works Department; and local schools, businesses, and residents.

Project benefits
Water quality
S(OI'I’I'I“'{IKCI' nxnoﬂ' rcduc!ion

Community acsthetics

Project challenges
High material costs

Great Lakes Green Streets Guidebook — A Compilation of Road Projects Using Green Infrastrocture

Contact Information
Matt Lake

Executive Director,
Merrillville Stormwater Utility
mlake@merrillville.in.gov
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Many communities are
installing/retrofitting green practices to
manage stormwater and increase
sustainability of roadways.

Many are roadway redesign with
adjacent rain gardens.

Public works maintenance will be vastly
different.

How to maintain compared to pre-
construction conditions

PARSTRAE W\ \
Pervious Pavement PrOJect 54th Court

Rain Garden
(8739sf)

FERENNIAL FLOWER/GRHOUND
‘COVER PLANTING DETAL.

Town of Merrillville o*" R
Stormwater Ut|||ty

320
Feet
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" CLEAN WATER
PROJECT

What is a Rain Garden?

A rain garden is a bowl-shaped landscape feature that treats
stormwater through storage, infiltration and bioremediation.
This rain garden uses native perennial plants as natural
filters to remove pollutants from stormwater. Our water
becomes polluted as it runs off of the surrounding surfaces

RAIN GARDEN

MERRILLVILLE STORMWATER MANAGEMENT PROGRAM

AR COVRT BANGAREN

Benefits of a Rain Garden?

Rain gardens allow rain and snowmelt to seep naturally into
the ground. This helps recharge our groundwater supply and
prevents water quality problems caused by polluted runoff.
By improving the drainage, the roadway will also last longer

around you including roofs, driveways, sidewalks and reducing the cost of maintenance. Rain gardens are an

roadways. When you create a rain garden, you can improve important way to make our town a more attractive place to
local water quality while establishing a beautiful natural live and improve the quality of life.

area.

You Can Also Make a Difference!

» Plant a rain garden in your yard

» Don't over fertilize your lawn

» Install a rain barrel to harvest rain water

About this Project? o Properly dispose unwanted automotive fluids
« \Volunteer to help maintain green projects

This project is a “Green Streets” retrofit design incorporating stormwater management strategies. The surrounding
roadway was reconstructed with concrete and sloped towards the rain garden to capture and treat the stormwater.
By improving the design of our roadways, we can make them more sustainable, reduce flooding and improve water
quality. This project was planted on June 21* 2013 and funded in part by the National Oceanic and Atmospheric
Administration and Indiana Department of Natural Resources, Lake Michigan Coastal Program.

wmwwwmnmoumu

*  Report polluters
* Remember “only rain in the drain!”

a Lake County Soil and Water
\ Conservation District

COASTAL PROGRAM Norrite INAB4ID

T

INDIANA
LAKE MICHICAN 7‘ &= The ArshGroupinc.
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STORMWATER
DETENTIONION LY.

Swimming - Boating - Fishing
Hunting - Wading = Skating
Anyone violating these rules or anyone

littering, vandalizing or damaging Town
property will be subject to enforcement action.

-
IF YOU SEE A VIOLATION, CALL
219-769-3531

i # Habitat Conservation Area
Gkcoen
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LANDSCAPING
&
URBAN FOREST
MANAGEMENT



Water Treatment Plant &2

Trees process stormwater naturally through biological processes
More cost effective to use natural treatment strategies

Important Ways a Tree Helps with Stormwater Management

« Precipitation
i / Rainfall interception
I)) leaves and bark
Evapcration,
wansgration
[ Stored
waler
|- Stem fiow
f J
Un-intercepted rain, | Theoughfall
Heavy runoff + ] 11 *\ Runoff
T - " i /,

—__‘-——_" M\M&M‘M AVM \' '““M_‘ ‘ WM“
Impervious == - Leat iter
swrlaces \ (nuirients,

¥ A better sall
Moistwe uptake Hook Binds soil to siructure)
and storage Lo prevent erosion
¥ \ v t
Racharged watertable

Trees help reduce stormwater runoff in several ways. One is lo intercept falling rain and hold a portion of it on the leaves and
bark. Part of this intercepted water will evaporate and part will be gradually released into the soil below. At the surface of
the soil, fallen tree leaves help form a spongy layer that moderates soil temperature, helps retain soil moistire, and harbors
organisms that break down organic matter and recycle elements for use in plant growth. This important layer also ailows rain
water to percolate into the soil rather than rushing off carrying with it oil, metal particles and other pollutants. Below ground,
roots hold the soil in place and absorb water that will eveniually be released into the almosphere by transpiration.
TRIE CITY USA BULLETIN . 55 = b 3

1 Dy Foueditsone



SWS

2 CONFERENCE

(=]
(9

EXHIBITIO

Quantify Stormwater Benefits

Gallons of Rainfall Interception/Year

Merrillville
|Annual Stormwater Benefits of Public Trees by Species I
7/27/2012

Total rainfall Total Standard % of Total % of Total Avg.
Species interception (Gal) ($) Error Trees h S/tree
Silver maple 6.123.705 165.064 (N/A) 397 648 5333
Honeylocust 509,295 13,803 (N/A) 8.0 54 2191
Red maple 201,423 5,459 (N/A) 6.5 2.1 10.70
Callery pear 71,983 1951 (N/A) 5.9 0.8 425
Apple 51,920 1,407 (N/A) 5.8 0.6 3.09
American basswood 229,138 6,210 (N/A) 5.7 2.4 14.02
Green ash 406,743 11,024 (N/A) 5.6 43 2528
Norway maple 227,396 6,163 (N/A) 4.3 2.4 18.34
American elm 377,201 10,223 (N/A) 2.8 4.0 47.33
Spruce 120,186 3257 (N/A) 2.3 1.3 18.10
Sugar maple 141,489 3,835 (N/A) 1.9 1.5 26.45
White ash 124,111 3,364 (N/A) 1.5 1.3 29.25
Siberian elm 142,333 3,857 (N/A) 1.1 1.5 4592
OTHER STREET TREES M 19,721 (N/A) 9.2 7.7 27.31
Citywide total (9.454571) 256237 (N/A) 100.0 100.0 3267

D —

29 ACRE-FEET/YEAR

=
~
—
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Tree Ordinance =%

Established Environmental

Resource Committee as a 5 member
advisory review board (volunteers)

Requires submittal of a Landscaping

Plan

Conservation of Trees During
Development Standards

Restrictions on Tree Planting, Pruning,
Maintenance, Vandalism etc.. for

Public Trees

Enforcement

EXHIBIT A

ORDINANCE NO. 10-23

TOWN OF MERRILLVILLE TREE ORDINANCE AND LANDSCAPE PLAN
REQUIREMENTS

Purpose

The intent of this document is to promote the public health, safety and welfare by establishing minimum
requirements for the design, installation, and maintenance of woody vegetation and landscaping. These
regulations are intended to achieve a number of functional and environment objectives to sustain Town-
wide green infrastructure such as:

Conserve existing woody vegetation

Require standards for landscape planning.

Avoid conflicts with overhead and underground utilities

Protect trees from unnecessary damage during construction.

Require sufficient mitigation of tree loss

Require proper tree planting, pruning and other related maintenance.

Allow for early detection of pest and disease.

Minimize soil compaction and control grade changes to protect root systems
Promote treatment of storm water runoff through vegetative buffers and trees

Establishment of an Environmental Resource Committee

¢ There shall be a committee that serves solely in an advisory capacity to the Town of Merrillville
that shall be known as the Environmental Resource Committee composed of five (5) members
who reside or work within Merrillville. Two (2) members are appointed by the Town Council, and
three (3) members are appointed by the Town Manager/Administrator. The term of office for the
members shall be one (1) year. Current members will be eligible to serve successive terms. The
Town Council has the authority to remove any member at any time for any reason deemed
sufficient. Vacancies shall be filled by appointment for the remainder of the term.

Envirenmental Committee Organization

¢ The Environmental Committee shall elect from its membership a President and Vice-President
whose respective terms shall be for one (1) year.

e The Envircnmental Committee shall have regularly scheduled meetings and may adopt written
rules and procedures as necessary to carry out its stated duties and responsibilities.

¢ A majority or the members shall constitute a quorum for the transaction of business

e The Town of Merrillvile Public Works Director shall serve as the administrator for the
Environmental Committee.

Envirenmental Committee Duties and Responsibilities

e The Environmental Committee shall serve in an advisory capacity to the Town of Merrillville and
may provide guidance in the following areas:
o Assist with technical standards concerning tree/shrub care, preservation, selection,
installation, pest abatement, maintenance and removal located on Town-owned property.
o Making recommendations to the Town of Merrillville Planning Commission on submitted
landscaping plans prior to approval.
o Participate in annual Arbor Day event and ensure reading of proclamation.




Established requirements to get an
approved landscaping plan

Applicants submit plans which are
reviewed by the Environmental
Committee (ERC)

ERC provides recommendations to
the Plan Commission

2 CONFERENCE

Landscape Standards = =

TOWN OF MERRILLVILLE
LANDSCAPE STANDARDS

Purpose and Intent

Landscaping is necessary for the protection and enhancement of the environment and for the
continued vitality of all land uses in the Town. The intent of this Section is to promote the
public health, safety and welfare by establishing minimum standards for the design,
installation, and maintenance of landscape improvement. The requirements of this section
are intended to help achieve a number of functional and environment objectives such as:

* To promote the implementation of the Town of Merrillville Master Plan and related sub
area plans;

« Toaid in stabilizing the environment’s ecological balance by contributing to the processes
of air purification, oxygen regeneration, groundwater recharge, and storm water runoff
retardation, while at the same time aiding in noise, glare and heat abatement;

* To encourage the preservation of existing frees and vegetation,
* To provide visual buffering and enhance the beautification of the Town;

* To reduce the physical impact between adjacent land uses by requiring complementary
landscape treatments and providing a transitional area adjacent to natural areas;

* Note: This document should be considered as a companion document to the Town of
Merrillville Tree Ordinance # 10-23. Whereas the Ordinance contains the majority of the
regulatory authority and general requirements, this document contains the necessary
means and methods for achieving compliance with the Ordinance. It is intended to serve
as a guidance document to assist plan reviewers, developers, and designers achieve the
minimum standards. In case there are conflicts between the requirements contained in
this document and the ordinance, the requirements of the Tree Ordinance shall prevail.

Scope of Application

e The requirements set forth in this section shall apply to all new development or re-
development projects located in the Town of Merrillville following the effective date of this
document. No site plan that is reviewed shall be approved unless the site plan shows
required landscaping consistent with the provisions of this section.

* Where landscaping is required, a building permit shall not be issued until the required
landscape plan is submitted and approved, and a certificate of occupancy shall not be
issued unless provisions set forth in this section have been met or cash escrow has been
posted in accordance with the provisions set forth in the section.




Applicant submits set of plans
and completed checklist

The Environmental Committee
will review plans and make a
recommendation to the Plan
Commission.

The Committee will hold
meetings 1-2 weeks prior to the
Plan Commission Meeting.

Sws
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Plan Review Checklist &

EXHIBITION=

LANDSCAPE STANDARDS CHECKLIST

Town of Merrillville * 7820 Broadway * Merrillville, IN 46410

Phone: (219) 769-6784 * Fax: (219) 756-8005
(to be completed by Applicant)

F’roject Name

General Location

File Number,
I Construction Plans (see Merillville Tree Ordinance & Landscape Standards for Guidance)

Date Completed

# Plan sheets should include the following information: Sheet #
A1 | Description of the nature and purpose of the project.
A2 | Alegend on plans with symbols representing all plant materials.
A3 | Land use of all adjacent properties
A4 | Standard tree and/or shrub installation detailed drawing
A5 | Permanent seading specifications with seed mix details and application rates.
A6 Identification and delineation of existing vegetative cover such as grass, weeds, brush, and trees
on the project site. Locations of existing trees and/or shrubs shall indicate species and DBH
A7 | Locations and protection zones of trees for conservation (if applicable).
AB | Tree protection details (see local tree Ordinance # ).
Show locations of proposed grass areas and other types of ground covers with respect to buildings,
A9 | parking areas, driveways, signs, water surfaces, paved patios, terraces, sidewalks and similar site
features
A10 | Locations of all proposed trees and/or shrubs on plan sheet(s)
A12 | Locations of all known utilities with respect to preserved and proposed tree/shrub locations.
A13 | General list of all free/shrub species and size to be planted.
Al Location of all proposed site improvements, including roads, utilities, lot delineation and
identification, proposed structures, and common areas
Al5 Details on the number trees/shrubs planted for INTERIOR LANDSCAPING REQUIREMENTS (see This Shest
~ | calculations below)
A6 E;toall‘\j on the number trees/shrubs planted for PARKWAY REQUIREMENTS (see calculations This Sheet
A7 E;I;I\L;u on the number frees/shrubs planted for BUFFER ZONE REQUIREMENTS (see calculations This Sheet
A8 Details on the number trees/shrubs planted for PARKING LOT AREA REQUIREMENTS (see This Sheet
calculations below).
4 Details on the number trees/shrubs planted for DETENTION/RETENTION POND AREA .
A19 This Sheet

REQUIREMENTS (see calculations below)

CALCULATIONS ‘ ‘

INTERIOR LANDSCAPING
(1 Tree or 5 Shrubs/800ft2)

PARKWAY
(1 Tree /40LF)

BUFFER ZONE
A.(1 Ganopy or 1 Evergreen + 1 Omamental Tree + 4 Shrubs/40LF))
B (1 Canopy or 1 Evergreen Tree + 4 Shrubs/40 LF)

PARKING LOT
(1 Tree/2000/t2, No more than 25 spaces in a confinuous row)

DETENTION POND
(1 Ganopy Tree or 2 Omamental Trees + 1 Lg Shrub or 2 Sm. Shrubs)
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Environmental Resource %ﬁ?‘%@
Committee

TOWN OF MERRILLVILLE
ENVIRONMENTAL RESOURCE COMMITTEE

ERC meets monthly and review TNy 783 BROANWAY MERRILLVELE, INCIANA ded10
landscape plans for new and re-

Town of Merrillville Plan Commission

development projects. oS

Subject Landscape Plan Review C
Merrillville, Indiana

Plan Commission Members:

This letter is in regards to the Landscape Plans listed below that were submitted to comply with

3 . . the minimum requirements of local Tree Ordinance # 10-23 and the Town of Merrillville's
Landscape Standards Manual. After review of the submitted plans during our meeting held on
Se n O an OI I I I I I ISS I O n Or I n a September 18" 2014, the members of the Environmental Resource Committee recommended

the following:

approval.

Applicant: Ameriplex PRF, LLC/Lakeshore Landscaping Inc.

Project: Crown Point Cancer Center — Ameriplex Lot 11, W of Massachusetts Dr., N. of 98"
Ave.)

Board's Recommendation: Approval (pending revisions)

Comments: There can be no more that fifteen (15) contiguous parking spaces in a row. Thus
there are three (3) parking rows that need additional islands. Suggest replacing the four (4) Red
Sunset Maples along Massachusetts Drive with four (4) Norway Spruce, Colorado Spruce or
other suitable evergreen species. Add rain garden informational signage adjacent to the
walkway areas near the rain garden.

If there are comments that need to be addressed by the applicant, a follow-up review will be
conducted at the next Environmental Resource Committee meeting to evaluate any revisions. In
the event that a plan preparer or applicant requires additional information or guidance, they can
contact me at (219) 472-8668 or e-mail at: mlake@merrillville.in.gov.

Respectfully Submitted,

2z
Matthew Lake, M.S., CMS4S
Environmental Committee — Technical Support

cc: file







NO IMPACT
DEVELOPMENT



Natural Area Conservation
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The best way to mimic pre-
development conditions to
reduce runoff is to not
develop.....

e Land Trusts
e Open Space Ordinance
e Conservation Easements

Town of Merrillville
ZONING MAP

e | and Acquisition for Passive
Parks/Forest Preserves



Open Space Ordinance&™

Applies to all residential
subdivisions or PUDs

Dedicates at least 10% of

gross land area

Cannot be detention, wetland,

ROW or easement

Must be contiguous
Native landscaping

encouraged

Shall preserve important
habitats for fish, wildlife, flora
and significant trees.

ORDINANCE NO. 0705

AN ORDINANCE OF THE TOWN OF MERRILLVILLE,
MERRILLVILLE, INDIANA AMENDING CHAPTER 19 OF THE MERRILLVILLE
TOWN CODE REGULATING “SUBDIVISIONS™

WHEREAS, The Merrillville Town Council hereby finds that there is a need to develop
new open space requirements to ensure that additional open space is set aside, ensure that
future community growth does not deplete available recreational lands, that such lands
are properly located and preserved; and that such lands are designed and maintained in a
manner that allows for long term continuous use: and

WHERAS, The location and design of the proposed open space shall be jointly agreed
upon by the developer, property owner, or subdivider and the Plan Commission, and in
the case of a PUD, the Town Council, with a recommendation provided by the Parks
Committee, and

WHEREAS, The Town Council hereby finds it nex ry to require commitments by the
developer, subdivider or property owner to ensure that open space is guaranteed; and

WHEREAS, Indiana State code section IC 36-7-4-702 and IC 36-7-4-601 allow for
standards, regulations and requirements for the allocation of open spaces; and

WHEREAS, the following regulations provide various options to comply with the open
space; and

WHERAS, the Town of Merrillville is committed to ensuring and requiring homeowners
ated to the homeowners

associations to maintain the upkeep of open space, if ded:

association; and

NOW., THEREFORE, BE IT ORDAINED BY THE TOWN COUNCIL OF THE TOWN
OF MERRILLVILLE, INDIANA, AS FOLLOWS:

SECTION ONE: That chapter 19 of the Subdivision Ordinance shall be amended to add
article XII to be titled open space requirements, beginning with Section 19-225, to read as
follows

General Provisions:

I'he regulations or dedications contained within this chapter are required in addition to
the standard covenants of the Subdivision Ordinance, Planned Unit Development
Ordinance, zoning regulations, and any other provisions that require open space as part of
a development. Provisions contained within this chapter do not guarantee final
development approval. It is the responsibility of the developer and or representative of
said development to prove to the Plan Commission and in the case of a Planned Unit
Development (PUD), the Town Council, that the required open space is provided for,
designed, located, and maintained in a manner that is suitable to the provisions of this

chapter. The regulations, dedications and or payments contained within this chapter are
required in addition to the park and recreational impact fees. Dedication of any land to
the Town of Merrillville is considered a mutual agreement, and therefore must be

agreeable to the Town of Merrillville and the owner, subdivder, or other business entity

1. For All residential subdivisions, planned unit developments, or any residential
developments greater than 5 acres (acreage should be calculated by the total
acreage of all land within said development) and for All mixed-use developments
greater then 10 acres where the residential use accounts for 50% or more of the

total development (such percentage should be calculated on the total amount of

building square footage for each use), the plan commission requires:

a. The dedication of open space to be owned and operated by the
homeowners association or dedicated to the Town of Merrillville, with
agreement by the Town of Merrillville; of at least ten percent of the gross
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BRINGING IT ALL
TOGETHER



Implementation Full Circle

NATURAL AREA
CONSERVATION
(OPEN SPACE
ORDINANCE)




RECYCLED MATERIALS



£} N2 YSTORMWATER

New Recycled Pipe Standards

The Merrillville Stormwater
Utility implemented a new
standard for town-owned
stormwater infrastructure
projects by incorporating pipe
that contains at least 40%
recycled high-density
polyethylene (HDPE)

Designed to meet 100+ year
service




0, : ’(
M2 STORMWATER

Ll Recycled Pipe Stats

One manufacturer recycles Over 400 Million |bs. of HDPE

One 20" stick of 48" (40%) recycled pipe
e uses over 240 Ibs. of recycled HDPE
e conserves 82 gallons of oil
e conserves 3.6 cubic yards of landfill space
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Recycled Material for HDPE Pipe

Post Consumer Recycled Materials

e Materials From Products that Have
Served a Previous Consumer
Purpose

e Can Be Provided in Flake or
Reprocessed Pellets




Merrillville has over 6,000 inlets and over
800,000 feet of storm drains that are
continuously maintained.

We continue to invest in new

infrastructure throughout the town to
manage stormwater quantity & quality.




STORMWATER

mwr | Systainable Solutions

Service Life Service Life
Milk Jug = less than 6 Months HDPE Pipe = more than100 years




Proper Burial for HDPE

Let's not bury problems in
landfills but create solutions!



TAKING ACTION



Next Steps 1,2,3  Sooweeiee

Consultants/Engineers
e Market LID to clients, develop new ordinances/standards
e Offer local workshops on LID for developers and elected officials

Department Heads
e Talk to elected officials/decision makers (don’t overwhelm them)
e (et support of other department heads

Elected Officials

¢ Pass new ordinances
e Take credit for all the positive outcomes



Reducing Stormwater Costs through Low Impact
Development (LID) Strategies and Practices

Low Impact Development

How LID Can Protect Your Community’s Resources

What Is Low Impact Development (LID)?

LID includes a variety of practices that mimic or preserve natural drainage processes to
manage stormwater. LID practices typically retain rain water and encourage it to soak into
the ground rather than allowing it to run off into ditches and storm drains where it would
otherwise contribute to flooding and pollution problems (see www.epa.govinps/iid).

Why Should My Community Adopt LID?

LID Reduces Stormwater Runoff by Emphasizing Infiltration
As a community grows, so does the amount of surface area covered by parking lots,

SWS

= CONFERENCE
& SEXHIBITION=

roads and rooftops (Figure 1). Rainfall cannot sosk through these hard surfaces; instead,

the rain water flows quickly across them—picking up pollutants along the way—and
enters ditches or storm drains, which usually empty directly and without treatment into
local waterways. Local streams

in urban areas are overwheimed
by frequent urban flash ficoding
and stream habitats are
smothered by sediments carried
by the excessive flows.

LID Barrier Busters Fact Sheet Series

Contrast this to an undeveloped
watershed, where vegetation-
coverad soil soaks up rainfall
rather than allowing it to run off
the land (Figure 2). Water filters
through the soil before reaching
the groundwater table or being
released slowly into streams.
An undeveloped watershed
provides clean, safe water.

Fortunately, by adding LID
solutions, communities can
help their watersheds act more
like undeveloped watersheds—
despite the ever-expanding
numbers of roads and rooftops.
LID practices such as natural or
man-made swales, depressions
and vegetated areas capture
and retain water onsite, allowing
time for water to soak into the
soil where it is naturally filtered.

s Y United States
wmir;‘igmcmpl Protection January 2013

Rainwater Harvesting

Conservation, Credit, Codes, and Cost






ww | IDEM Clean Community

r"
Merrillville applied to .
Town of Merrillville
become an IDEM Clean R R o N
Community D b e '
Indiana CLEAN Community Challenge

January 16, 2015

Set goals to improve the
quality of life

Voluntary recognition
program that recognizes
and rewards Indiana
communities for proactively

0 5 Matthew Lake, M.S., CMS4S
managing environmental

Merrillville Stormwater Utility
7404

Plan Created by:

adway

impacts associated with Frons Cibaratss  Fex 21672807
governmental operations

Bruce Spires
Town Manager
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TREE CITY USA

Arbor Day Foundation

Have been a designated Tree
City USA for 6 years

Arbor Day event provides
opportunities for education and
outreach activities that
emphasize trees & stormwater

Tree City USA

05711/2012 10:30° AM

~ ARBOR DAY 2012 *

CELEBRATE ¥,

CONGRATULATIONS!

Town of Merrillville

WHAT WE CAN DO FOR TREES:
""""""""""""""
"""""""""""""

w2, =

an re
""""""""""

| TREE CITY UsA'
sy
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STORMWATER

wv | Stormwater Master Plan

Finalized New Stormwater 20-Year
Master Plan

Conducted drainage studies for each
sub-watershed area

|dentified and prioritized capital
improvement projects estimated over

24 million dollars Stormwater Master

Plan - August 2014

* Meadowdale Lateral Subwatershed - $3,887,694.60
«  Kaiser Ditch Subwatershed - $8,357,638.80

*  Chapel Manor Subwatershed - $8,674,335.00

* North Central Turkey Creek Subwatershed - $1,662,824.10
*  Northeast Turkey Creek Subwatershed - $2,328,060.00

STORMWATER

Town of Merrillville
T

T5ri roj
>N ot ud! ion and Methodoiogy
 TOTAL - $24,910,552.50 red - ;. Dl e N
Merrillville Stormwater Utility f endations and Cost
Mr. Matthew Lake, M.S. — Executive Director 5
7404 Broadway - . vements
Land Use T55 TP TKN NH3-N BOD COD lead Zinc Cu e N 46410 o Prioritiz ix
Commercial 1000 1.5 6.7 1.9 62 420 2.7 2.1 0.4 Prepared by: . !
Parking Lot 400 0.7 5.1 20 47 270 0.8 08 0.04 Christopher B. Burke Engineering, Ltd.
- 9575 W. Higgins Road, Suite 600
High Density Residential 420 1.0 4.2 0.8 27 170 0.8 0.7 0.03 Rosemont, IL 60018
Medium Density Residential 190 0.5 2.5 0.5 13 72 0.2 0.2 0.14
Low Density Residential 10 0.04 0.03 0.02 MNA NA 0.01 0.04 0.01
Freeway/Interstate 880 0.9 7.9 15 NA NA 45 2.1 0.37
Industrial 360 1.3 3.8 0.2 MNA NA 2.4 7.3 0.50
Park/Open Space 3 0.03 15 NA NA 20 0.0 NA NA
Construction 6000 20 MNA MNA MNA MNA MNA MNA MNA

Table 5. Typical Pollutant Loadings from Runoff by Urban Land Use (lbs/acre-yr). EPA, Honer et al, 1994
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