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CHAPTER II
STORMWATER POLICY
& PROCEDURES MANUAL
A. WATER QUALITY MANAGEMENT AND
DEVELOPMENT- WORKING TOGETHER
“The face of America is changing. Across the country, land is being
developed faster than ever before: more than 2 million acres of open space
is converted each year. No longer is there a clear distinction between
urban and rural landscapes. Our metropolitan areas are expanding at an
ever-changing rate into our forests, farmlands, and greenspace. This
accelerated consumption with its resulting fragmentation of open land is
one of the most pressing conservation challenges facing our nation in the
21st century.” (Lawrence A. Selzer – President, The Conservation Fund)
Recognizing and understanding the connection between land use development patterns
and water quality is essential if watershed management planning is to improve the quality
of our lakes, streams, and ponds. As stated above, communities across the United States
are struggling with land use development patterns where rural, agricultural, and natural
lands are rapidly converted to urban land uses. Known commonly as “urban sprawl”, its
negative consequences include the unnecessary destruction and inefficient use of
irreplaceable natural resources and prime agricultural lands; the construction of new
public infrastructure and creation of additional taxpayer liability; the abandonment of
existing public infrastructure and investment; and the fragmentation of communities
across large metropolitan areas. A large body of scientific research has shown that the
destruction of natural lands and subsequent conversion of wildlife habitat, prime
agricultural land, and open space to buildings, parking lots, and roads reduces water
quality to the point where surface bodies of water have become seriously degraded and
impaired.
Two broad programmatic initiatives- Smart Growth and Low Impact Developmentshould be considered in order to better implement post construction stormwater quality
controls that achieve measurable improvements in water quality. Smart Growth
strategies address water resource management and quality at a community-wide and even
regional scale, while Low Impact Development addresses water resource management
and quality for specific sites. Smart Growth and Low Impact Development techniques
and strategies can operate independently of one another, but are much more effective
when implemented together.
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B. SMART GROWTH
Stormwater management, low impact development, and smart growth have a shared
vision – the consideration of stormwater as a community asset and amenity. What would
happen if runoff was viewed as a community amenity? Architects, engineers, and town
planners, could get creative, implementing a wide range of site-specific techniques to use
stormwater in communities ranging from one or two blocks of a vibrant main street to
several square miles of dense, urban environment. Some communities have already
begun or are planning developments that embrace this idea.
Unfortunately, many communities assume that low density development automatically
protects water resources. Studies have shown that this assumption is flawed and that
pursuit of low density development can in fact be counterproductive, contributing to high
rates of land conversion and stormwater runoff and missed opportunities to preserve
valuable land within watersheds.
Smart Growth is an approach to land use management that attempts to protect the
environment, support local economies, strengthen community, improve public health and
quality of life, and promote sound fiscal stewardship of limited public resources. In order
to achieve these broad goals, Smart Growth policies and programs are framed by 10
principles, most of which bear directly on stormwater management. These include
a) Create a Shared Vision for the Future…and Stick to It
The community planning process should involve all stakeholders and result in the
adoption of land use policies, including stormwater management, which can stand
the test of time.
b) Identify and Sustain Green Infrastructure
Green infrastructure is a community’s system for strategically planned and
managed natural resources, parks and open spaces, and habitats which maintain
and enhance the environment and contribute to the health and quality of life.
c) Remember that the Right Design in the Wrong Place is Not Smart Growth
The Comprehensive Development Plan for local communities should propose
future land use patterns and implementation tools (such as stormwater
management) which focus on Smart Growth principles.
d) Protect Environmental Systems and Conserve Resources
Local jurisdictions should review existing land use regulations to determine better
development controls which protect and enhance natural resources, and plan and
City of East Lansing-Stormwater Policy & Procedures Manual
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implement stormwater techniques which are cost effective and match the future
land use pattern proposed in the plan.
e) Provide Diverse Housing Types and Opportunities
Smart Growth principles encourage a wide range of mixed land uses, residential
densities, and housing types to accommodate the diverse demographic demand for
living space.
f) Build Center of Concentrated Mixed Uses
One definition of an appealing community is an emphasis on quality of life issues
with the goal of developing a convenient mix of land uses that meet the daily
needs of people- housing, schools, stores, services, and amenities. Smart Growth
principles envision a mixture of residential, commercial, office, governmental,
educational, and infrastructure which focuses on more intense development within
a smaller geographic area, with good vehicular and pedestrian access, and which
begins to define a sense of place for the community.
g) Use Multiple Connections to Enhance Mobility and Circulation
One of the main principles of Smart Growth is the need to improve connectivity
by planning for a future network of roads, sidewalks, pedestrian paths, parks, and
open spaces.
h) Deliver Sustainable Transportation Choices
One of the major challenges for suburban communities in Michigan is the ability
to provide a wide range of transportation choices which provide reasonable
connections and are sustainable.
i) Preserving the Community’s Character and Creating a Sense of Place
Attractive, appealing, and well planned communities improve the quality of life
for visitors and residents as well as attract economic investment. One of the major
objectives of Smart Growth is to create a “sense of place” by recommending a
mixed land use pattern which will be a focal point of more intense residential,
non-residential, and community facilities and services.
j) Make It Easy To Do the Right Thing
Major barriers to the utilization of Smart Growth techniques are local government
land use regulations. Zoning ordinances, subdivision regulations, and other
traditional regulations tend to create on the suburban fringe, low density, and auto
dependent developments. Smart Growth principles recommend a review of those
existing regulations in order to promote a mixture of land uses, green
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infrastructure, connectivity and walkability, cluster development options that are
properly supported by a compatible capital improvements program.
Many communities are incorporating Smart Growth principles in their master plans, and
many other state and national organizations and institutions are using these principles to
achieve outcomes that protect the environment and tight budgets.

City of East Lansing-Stormwater Policy & Procedures Manual

4

February 16, 2016

C. LOW IMPACT DEVELOPMENT
As stated in the Low Impact Development Manual for Michigan (SEMCOG 2008):
“Low Impact Development (LID) is the cornerstone of stormwater management. LID
uses the basic principle that is modeled after nature: manage rainfall where it lands.
Because LID utilizes a variety of useful techniques for controlling runoff, designs can be
customized according to local regulatory and resource protection requirements, as well
as site constraints.”
Rain gardens, rainwater harvesting, and engineered wetlands are a few examples of Low
Impact Development techniques that can be used at individual development sites to
protect aquatic resources, improve water quality, and maintain the natural hydrology of a
watershed as land use changes occur. As opposed to collecting and transporting
stormwater through drains, pipes, and other means to a centralized stormwater facility,
LID techniques use natural vegetation and small scale treatment systems to treat and
infiltrate stormwater runoff in closer proximity to its origin. LID is an ecosystem based
approach that seeks to design the built environment as a functioning part of a natural
ecosystem rather than existing separate from it.
Implementing an LID approach begins with the local governmental jurisdiction. Existing
local development regulations (zoning and subdivision regulations) can be revised to
support and implement LID principles, and guidelines can be established to be applied
during the site plan review process. Consultation with local agencies such as the Road
Commissions and the Drain Commissioners are critical in establishing such a program.
Up front education and consultation with the developers and site designers are essential
in order to implement appropriate LID techniques and maintain their effectiveness over
time.
LID has numerous benefits and advantages over conventional stormwater management
approaches that tend to rely on expensive underground infrastructure to convey runoff. In
addition to their environmental benefits, LID techniques are often fiscally superior to
conventional stormwater management approaches.
Like Smart Growth, Low Impact Development can be implemented by local governments
through zoning, site plan review, and subdivision ordinances. In order to ensure the most
effective implementation of LID possible, local governments should also examine public
works and capital improvements programs for consistency with stormwater management
program objectives. Such reviews can identify opportunities for avoiding unnecessary
investments in costly public infrastructure.
Other regulations related to the construction of buildings and public infrastructure that
may affect or be affected by water quality considerations should also be evaluated to
ensure that they complement stormwater management objectives. By utilizing LID
techniques within an overall policy framework formed by Smart Growth principles, a
City of East Lansing-Stormwater Policy & Procedures Manual
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community can better protect water quality and strained public resources while still
accommodating development.
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D. IMPLEMENTATION AND ORDINANCE
APPLICABILITY FOR DEVELOPMENT AND
REDEVELOPMENT
1. INTRODUCTION:
The Michigan Department of Environmental Quality (MDEQ) issued an NPDES Permit
to the City of East Lansing authorizing the discharge from the Municipal Separate Storm
Sewer System (MS4) designated as “EAST LANSING MS4- INGHAM”. The Permit
became effective June 1, 2015.
A copy of that portion of the NPDES Permit that addresses Post-Construction Storm
Water Runoff Program requirements is shown in Table D-1.
The City of East Lansing elected to adopt the one (1) acre size as the limitation for
compliance with the City’s Post-Construction Stormwater Requirements and not set a
more stringent limit. However, the City of East Lansing did provide within its Ordinance
the ability to require the development or redevelopment of a site that disturbs less than
one (1) acre to have to meet the Post-Construction Stormwater Requirements under
special circumstances such as development within a floodplain, wetland, or other critical
area and any development or redevelopment that may have a significant downstream
impact.
The City of East Lansing has elected to apply the Post-Construction requirements to
not only the Municipal Separate Storm Sewer areas of the City but also to the
Combined Sewer areas of the City whenever practicable.
These Post-Construction Stormwater Requirements will in no way circumvent the State
and City of East Lansing’s Grading and Soil Erosion & Sedimentation Control
requirements. Thus, although sites less than one acre in size are not regulated under the
Post-Construction Stormwater Requirements, they may still be regulated under the City’s
Soil Erosion Control requirements.
Any site that is regulated under these Post-Construction requirements must obtain a
Stormwater Permit prior to being issued a Grading and Soil Erosion & Sedimentation
Control Permit and before any land disturbing activity commences.
Where a site will discharge its stormwater directly to the Red Cedar River or directly to a
County or Intercounty Drain, the MDEQ and/or appropriate County or Intercounty
Drainage Board will issue the Stormwater Permit. However, the developer must still
comply with the City of East Lansing’s Post Construction Stormwater Requirements, as a
minimum, as well as the requirements of the MDEQ and the appropriate County or
Intercounty Drainage Boards.
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TABLE D-1
NPDES REQUIRMENTS FOR
POST-CONSTRUCTION STORM
WATER RUNOFF PROGRAM
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2. REDEVELOPMENT CRITERIA:
To reduce the stormwater impacts from existing developments, stormwater controls will
be implemented as property is redeveloped. The goal of stormwater management on
redevelopment sites will be to reduce the pollutant load and peak flows leaving the site to
a level less than the existing conditions.
The term “redevelopment” is defined in the Post Construction Stormwater Management
Ordinance as follows: “Redevelopment means a change to a previously existing,
improved property, including but not limited to the demolition or building of structures,
filling, grading, paving, or excavating, but excluding ordinary maintenance activities,
remodeling of buildings on the existing footprint, resurfacing of existing paved areas, and
exterior changes or improvements that do not materially increase or concentrate
stormwater runoff or cause additional nonpoint source pollution”.
Redevelopment sites can range in size from a single lot to the complete redevelopment
of significantly larger areas. Many redevelopment projects are often more intensive than
previous uses and have higher levels of imperviousness, runoff rates, and contaminant
loading per unit of area. In many instances, areas surrounding the redevelopment sites
were built before the need for stormwater controls were recognized and may already be
experiencing stormwater management problems. Although the development of a single
individual site or redevelopment site may not have significant impacts if left unchecked,
the development or redevelopment of many individual sites can have a negative
cumulative effect and exacerbate or create problems at the subwatershed and watershed
levels including flooding, erosion, or water quality degradation.
Providing stormwater controls on redevelopment sites is typically more difficult and
more expensive than on new development sites. This may possibly create a disincentive
for redevelopment. To encourage redevelopment and the resulting addition of
stormwater BMPs to sites that currently have no BMPs, the water quantity and quality
requirements for redevelopment may require more innovative approaches. The
requirements and approaches taken to comply with the water quality and water quantity
requirements must be evaluated on a site by site basis taking into account the capacity of
the downstream conveyance systems.

On-site stormwater management and BMPs are generally preferred. However, in certain
redevelopment situations it may be ineffective or impractical because of physical
constraints to provide all or a portion of the necessary controls on-site. In those cases,
off-site systems may be considered. Off-site systems and/or fee-in-lieu criteria are
discussed in Section I- “Offsets”.
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3. SINGLE FAMILY LOT CRITERIA:
As discussed previously in this section, only the development on single family lots where
one acre or more in area is disturbed are normally subject to these post-construction
stormwater requirements unless such development will directly impact waters of the
State, sensitive environmental areas, or other regulated lands such as wetlands.
The preferred stormwater management control method on single family lots is to utilize
non-structural stormwater BMPs to the maximum extent needed. However, some
structural BMPs may have to be utilized when site conditions exist which preclude
compliance using non-structural BMPs alone.
The applicability and selection of non-structural and structural BMPs that can be used on
single family lots is included in the Design Manual.
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E. PLAN REVIEW PROCEDURES
1. INTRODUCTION:
Good stormwater management does not begin with site disturbance and construction- it begins
with the initial concept phase of the project development. In fact, creative ideas regarding low
impact development, smart growth, and other environmentally sensitive issues are often
overlooked when the design phase proceeds too soon in the project development phase.
Decisions about lot layout, building density, location of public rights-of-way, and other structural
design elements should not be made until all of the non-structural issues related to site hydrology,
protection of sensitive areas, and preservation of open space, and many other factors that all have
an impact on the quality and quantity of stormwater runoff have been explored. That is
specifically why the City of East Lansing requires a review of these issues, at an informal
Preliminary Review meeting as early in the project development phase as possible.
Many of the non-structural practices that result from an early review and consultation between the
developer and the City of East Lansing can be employed during the site planning and design stage
of development to reduce the volume of runoff, thus reducing the need and the cost for structural
practices to store and treat stormwater.

2. PLAN REVIEW PROCEDURES TO BE CONSIDERD BY
DEVELOPERS PRIOR TO FORMALIZING THEIR INITIAL SITE
CONCEPT:
As discussed in the introduction, several non-structural stormwater management issues
should be considered by the developer during the initial project concept phase of a
development. Some of these issues include the following:
a) Document pre-development hydrological conditions. This is a goal that can
only be addressed comprehensively at the site planning level. It means trying to
reproduce the full spectrum of hydrologic conditions: peak discharge, runoff
volume, infiltration capacity, base flow levels, groundwater recharge, existing
detention, and maintenance of water quality. A comprehensive approach is
difficult and involves the whole context of site planning. Runoff volume,
infiltration and groundwater recharge, and water quality must be taken into
consideration.
b) Establish Goals for Reducing Site Imperviousness. Generally speaking,
comprehensive stormwater management planning should always strive first to
minimize impervious surfaces. Imperviousness is the primary cause of increased,
accelerated runoff and reducing it is, therefore, the single most effective means of
reducing runoff volume. To maintain pre-development hydrological site
conditions the development should as a minimum address the following:

City of East Lansing-Stormwater Policy & Procedures Manual

12

February 16, 2016
•

Road length. Minimize subdivision roadway length by using a roadway
layout with the least pavement length suitable for the site’s topography
and other planning goals.

•

Road width. Work within the City of East Lansing’s zoning requirements
and planned unit development provisions to minimize road width by
narrowing road sections and/or reducing on-street parking where
practicable. On-street parking may be restricted to one side of the street or
eliminated altogether where allowable under the City’s regulations.
Pavement and right of-way width must still meet minimum standards
described in the City of East Lansing’s Code and should allow for safe
vehicular travel and emergency vehicle access.

•

Rooftops. Reduce the impervious rooftop area by minimizing the building
footprint of houses or utilizing green roof technology. Use multiple stories
to reduce imperviousness for residential and commercial development
layouts.

•

Driveways. Where permitted under the City of East Lansing’s local
ordinances, reduce impervious driveway area by using shared driveways,
limiting driveway width, using pervious pavement, and minimizing
building setbacks.

•

Parking lots. For commercial sites, reduce overall impervious area by
providing compact car spaces, eliminating excessive or unnecessary
spaces, utilizing shared parking, minimizing stall dimensions,
incorporating efficient parking areas, and using pervious materials in
spillover parking areas.

•

Existing and proposed site vegetation. As much predevelopment
vegetation should be maintained as possible. Shallow grassed roadside
swales, boulevards and sunken parking lot islands with check dams
instead of conventional curb and gutter storm drainage systems can be
used to meet this objective. Through careful site planning, sensitive areas
can be set aside as natural open space areas to meet open space area
requirements. Other areas can be used to preserve views from homesites,
and to provide privacy between homesites.

•

Natural buffers and drainage ways. Leaving a dense vegetative cover
adjacent to surface waters is one of the most important factors in
preventing erosion. Disturbance of areas with a well established dense
vegetative cover will yield the greatest change or impact in terms of
erosion. Wooded areas with understory are the most runoff absorbent
types of cover in the landscape. Destruction of such vegetation adds
significant expense to the construction budget for clearing, and destroys
City of East Lansing-Stormwater Policy & Procedures Manual
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the aesthetic and economic attributes of the site. A good site plan
preserves large areas of existing dense vegetation.
•

Directly connected impervious area. Downspouts and driveways should
be directed to pervious areas, where feasible. This reduces the directly
connected impervious area, promotes infiltration and reduces the velocity
of runoff water. Other strategies for minimizing connected impervious
areas include directing sheet flow through vegetated areas and locating
impervious areas so they drain to vegetated buffers or other pervious areas
prior to discharge from the site.

c) Confine development and construction activities to the least environmentally
sensitive areas. It is extremely important to avoid construction in critical areas
and plan development around them. To protect critical areas, site planning
should as a minimum incorporate, the following concepts:
•

Avoid construction in and adjacent to natural drainageways.
Construction in natural drainageways destroys natural vegetation and often
results in channelized streams. Once natural vegetation in drainageways is
destroyed, it is very difficult to reestablish. Since natural drainageways
contribute large amounts of water directly to receiving lakes or streams,
once disturbed, they can become high-energy, high-volume conduits for
moving pollutants to receiving waters. Site plans that call for disturbing
natural drainageways are unlikely to be able to meet the goal of keeping
the waterbody within pre-development hydrologic conditions. Therefore,
protect the existing vegetation to the maximum extent possible.

•

Avoid developing on steep slopes. Generally, the steeper the slope, the
greater the soil erosion potential. This is because of the effects of gravity
and reduced friction between soil particles on steep slopes means that it
will take less energy for water to dislodge and transport soil particles. In
addition, steep slopes also limit the area in which buildings can be located.
Good site planning avoids placing houses and roads on steep slopes (1:2
slopes or less).

•

Preserve porous soils. Site planning should include avoiding
development on highly porous soil areas. This will make porous soils
available for infiltration and significantly reduce the land area that must be
committed to detention facilities required to control peak discharges.
Construction activities themselves should also be avoided in these areas as
heavy equipment will readily compact soils and impair permeability.

•

Avoid disturbing erodible soils. When denuded of vegetation during
construction, areas with easily eroded soils can yield great volumes of
transported soils. If site planning can be done to avoid disturbing erodible
soils, large erosion and sedimentation problems will also be avoided.
City of East Lansing-Stormwater Policy & Procedures Manual
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•

Protect wetlands. Wetlands provide many water quality functions such as
nutrient retention, filtration, and the storage and delay of flood and runoff
waters. Wetlands also serve as habitat for fish and wildlife. Approximately
30% of Michigan’s threatened and endangered plants, and approximately
60% of the 65 threatened and endangered animals, are wetland species. It
is therefore vital to protect them.

Section B of the Design Manual- “Special Criteria for Sensitive Receiving
Streams” provides additional information for properly addressing environmentally
sensitive sites such as wellhead protection areas, wetlands, and floodplains.
d) Fit the development to the terrain. Choose road patterns that provide access
schemes which match the land form. Connectivity should be encouraged
wherever possible but short loops and/or cul-de-sacs may be used in cases where
roads are truncated by natural or constructed features.
This approach should result in a road pattern which resembles the branched
patterns of ridge lines and drainageways in the natural landscape, facilitating the
development of plans which complement the landform and minimize disruption of
existing grades and the natural drainage.
e) Preserve and "more wisely" use the natural drainage system. Keep pavement
and other impervious surfaces out of low areas such as swales and valleys. This
means keeping the roads and parking areas high in the landscape and along ridges
wherever possible. Unfortunately, most existing development standards and
approaches implicitly encourage developing roads and parking areas in low areas.
However, this traditionally accepted practice does, in fact, cause non point and
point pollution problems.
The best example of this is the use of curbing on streets and parking areas in lowand medium density subdivisions. Curbs are widely held to be the signature of
quality development. They provide a neat, "improved" appearance and also help
delineate roadway edges. Because curb-and-gutter streets trap runoff on the
roadway, storm inlets and drains are logical solutions to providing good drainage
for the roadway. As a result of such thinking, many municipalities require the use
of storm drains and curb and gutter streets.
Unfortunately, this solution can create significant storm water management
problems when looked at in the broader context of devising an environmentally
sound land development scheme. The problem scenario goes something like this.
Because storm drains operate on gravity flow principles, their efficiency is
maximized if they are located in the lowest areas of the site. Since storm drains
are the preferred technology for providing drainage for the curb and gutter streets,
it is natural to locate the streets where the storm drains are best located-in the
valleys and low areas which comprise the natural drainageways of any site. In this
City of East Lansing-Stormwater Policy & Procedures Manual
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way, natural drainageways can become unintended targets for destruction. The
natural vegetative cover in the most hydrologically critical areas of the landscape
is replaced by impervious pavement. Natural filtration capacity is lost in the most
strategic locations.
Further, in most locations, storm drains are designed only for short duration, high
frequency storms with flood flows handled by street and gutter flows after the
storm drain capacity is exceeded. This often means that the natural floodways
have been converted from slow- moving, permeable, vegetated waterways to
impermeable streets and gutters which move water at an increased velocity. The
combination of enclosed storm drains and paved overland flow areas results in a
watercourse that is "flashy", has an increased peak discharge, and to some extent,
a higher runoff volume. As natural waterways become paved and specifically
designed to be quickly drained by enclosed storm drains, channel storage time is
minimized and base flow and groundwater recharge are sharply reduced. The net
effort of a seemingly beneficial decision to use curb and gutter can inadvertently
cause nonpoint source pollution in water resources.
In addition to the benefits of reduced impervious area, a subdivision drainage
systems that incorporates ditches and swales reduces flooding within the traveled
portions of the roadway, provides temporary storage, allows opportunities for
infiltration, provides filtration to remove coarse debris, and provides improved
overall performance of in-line sediment removal systems.
This scenario also has important effects on water quality. Trace metals,
hydrocarbons and fuel spills from automobile are directly deposited on the now
paved surfaces of the site's waterways. A certain amount of these pollutants,
which might have settled out in the natural waterway, are now kept in suspension
by the storm drain system during rainfall events.
In curb-and-gutter areas, pollutants are delivered via runoff to receiving waters
where changes in velocity permit them to settle out. Pollutants such as nutrients
from area lawns are quickly moved through the paved system with no opportunity
to come in contact with plant roots and soil surfaces. The result is quick delivery
of these pollutants to lakes, streams, and wetlands.
Wetlands, like lakes and streams, are surface waters. They may in some cases act
as natural drainageways. In these situations, wetlands must be protected from
excessive point and nonpoint pollution loads. This is accomplished through
maintaining the pre-development characteristics of wetland hydrology, and
providing adequate pre-treatment of stormwater. See Chapter B of the Design
Manual for further information on protecting natural wetlands.
If natural vegetated drainageways are strictly preserved in the site planning
process, flood volumes, peak discharges, and base flows will be held closer to
their pre-development levels. Trace metals, hydrocarbon and other pollutants will
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have a much greater opportunity to become bound to the extent allowable through
natural processes, with underlying soil. The infiltration which would occur along
the entire drainageway would not only contribute to the reduction of runoff
volumes, but would also allow nutrients to be taken up by the vegetation lining
the drainageway.

f) All BMPs should be chosen using a "treatment train" concept. A treatment
train is a series of BMPs used in conjunction with one another to "treat" runoff.
Each BMP is chosen for its ability to remove or limit specific pollutants, and/or
its ability to help regulate changes in hydrology. An example of a treatment train
is parking lot runoff which outlets through a riprapped outlet, to a wet detention
pond, which discharges to an infiltration basin. The riprapped outlet decreases the
velocity of the water. The wet detention pond allows for settling of particles and
biological uptake of nutrients. The infiltration basin removes some of the finest
particles and provides infiltration.

3. PRELIMINARY SITE REVIEW MEETING BETWEEN CITY OF
EAST LANSING STAFF AND THE DEVELOPER’S TEAM:
As stated previously, the City of East Lansing requires all developers to schedule an
informal Preliminary Site Plan Review meeting with the City of East Lansing staff as
early in the project development phase as possible. The meeting should include the
following items where appropriate:
a) Whether the site development is regulated under the City of East Lansing’s PostConstruction Stormwater Ordinance- development or redevelopment of a project
that disturbs one acre or more or projects less than one acre that are part of a
larger common plan of development that would disturb one acre or more.
b) The developer can provide an overview and explain the nature of the proposed
development.
c) General requirements of the City of East Lansing for preparing and submitting a
site development packet can be discussed.
d) Special requirements that may apply to the site can be discussed.
e) The City’s formal site plan review checklist can be provided to the developer and
discussed.
f) Highlights of the City of East Lansing’s stormwater management requirements as
well as other City requirements can be discussed.
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Following the Preliminary Site Plan Review Meeting, the City of East Lansing may
prepare a preliminary review letter to the developer highlighting specific issues regarding
stormwater control measures that should be considered as the developer proceeds with his
site planning process and subsequent submittals. Addressing the items discussed at the
preliminary site plan review meeting or in any follow up correspondence does not
guarantee that a developer’s plans will be approved by the City of East Lansing and that
the various permits required will be issued.

4. PREPARATION OF A STORMWATER MANAGEMENT
CONCEPT PLAN:
Once the Developer has chosen a site; inventoried and evaluated the site; developed an
initial site concept taking into consideration the necessary non-structural and structural
stormwater management issues required under the City of East Lansing’s Stormwater
Control Ordinances, and met with the City staff to discuss the preliminary site
development concept, a written Stormwater Management Concept Plan must be prepared.
a) Contents of Post Construction Stormwater Management Concept Plan
(Stormwater Plan). The Stormwater Management Concept Plan shall address
the following items:
• Acknowledgement as to which land and water management requirements
enacted by the City of East Lansing, county, state or federal agencies will be
applicable to this site development (direct connections to county or
intercounty drains or the Red Cedar River; development in floodplains;
disturbing wetlands; etc…).
• A general site assessment based upon an inventory and evaluation of the
various natural resource systems which may pose challenges and/or
opportunities for stormwater management and site development. Natural
resource systems include floodplains; riparian areas; wetlands; natural and
man-made drainage ways; soils and topography; geology; groundwater
supplies; vegetation; and any sensitive areas or concerns.
• Low Impact Development principles which are being incorporated into the
site development (woodland and wetland protection; clustering; minimizing
impervious areas; etc...).
• Whether any of the proposed non-structural stormwater management practices
will qualify for Stormwater Credits towards the City of East Lansing’s water
quality requirements in accordance with Section J of this manual.
• Whether the developer will be requesting the use of Stormwater Offsets in
accordance with Section I of this manual.
• Proposed list of structural BMPs which will be incorporated into the design of
the development site. Specific sizing and calculations are not required until
the actual site drawings and specifications are submitted.
• List of BMPs which will be incorporated that will require a long term
operation and maintenance plan and/or require easements.
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•
•
•

The Stormwater Plan shall be presented through plans, illustrations, reports,
and calculations.
The Stormwater Plan shall display the required information specified herein.
The Stormwater Plan must be sufficiently detailed to specify the type,
location, and size of stormwater management facilities, using preliminary
calculations.

Detailed construction drawings are not required at the Stormwater Plan review
stage. If it is proposed to develop a parcel in two or more phases, the Stormwater
Plan shall be prepared and submitted for the total project.
The Stormwater Plan must be submitted to the City of East Lansing Engineering
Department for review prior to proceeding with the preparation of the detailed
construction plans and specifications.
The Stormwater Plan shall be prepared by a registered civil engineer in
accordance with the requirements outlined herein. Other persons and
professionals may assist in the preparation of the plan. All plans shall be properly
sealed.
b) Standards for Post Construction Stormwater Management Concept Plan
(Stormwater Plan) Approval
•

•

•

•

All developments requiring a Stormwater Plan shall be designed, constructed,
and maintained to prevent flooding, minimize stream channel impacts, protect
water quality, and achieve the purposes of the Stormwater Management
Ordinance. The City of East Lansing has adopted performance standards to
meet the objectives of managing the quantity and quality of stormwater runoff
from a site as detailed below and elsewhere in the Guidance Manual.
Designers may select any combination of stormwater BMPs which meet the
performance standards provided the selections:
(1) Comply with the requirements identified in the Stormwater Management
Ordinance and the Stormwater Policy & Procedures Manual;
(2) Comply with all other local, county, state, or federal requirements; and
(3) Do not conflict with the existing local stormwater management and
watershed plans.
The particular facilities and measures required on-site shall take into
consideration the natural features, upland areas, wetlands, and watercourses
on the site; the potential for on-site and offsite adverse stormwater impacts,
water pollution, and erosion; and the size of the site.
The following On-Site Stormwater Management concepts must be followed:
(1) Natural topography and site drainage shall be preserved and site grading
shall be minimized to the maximum extent reasonably achievable considering
the nature of the development.
(2) The preferred conveyance strategy is to transport, wherever possible,
untreated and treated runoff in conveyance facilities open to the atmosphere
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(e.g. swales, vegetated buffer strips, energy-dissipating structures, etc.), rather
than through enclosed pipes, so as to decrease runoff velocity, allow for
natural infiltration, allow suspended sediment particles to settle, and to
remove pollutants.
(3) Watercourses shall not be deepened, widened, dredged, cleared of
vegetation, straightened, stabilized, or otherwise altered without applicable
permits or approvals from the City Engineer, relevant county agencies and the
applicable State of Michigan Department(s).
(4)The following volume/channel protection criteria shall be met. No net
increase in site runoff volume and peak flow rate from storm events up to the
two-year, 24-hour event from predevelopment conditions. Specific details for
compliance with this requirement are outlined in the City of East Lansing’s
Post-Construction Stormwater Management Guidance Manual consisting of
the Stormwater Ordinance, Policy & Procedures Manual and Design Manual.
(5) The following peak rate/flood control criteria shall be met. The peak
discharge rate from all storms up to the 100-year, 24-hour event shall not be
greater than predevelopment discharge rates. Where the runoff volume is not
increased from the predevelopment condition, the peak rate corresponding to
the same storms is considered controlled. If specific watershed conditions
require additional peak rate control, the City of East Lansing can a) restrict the
peak discharge from the 100-year, 24 hour event to a fixed release rate; or b)
require additional runoff volume reduction. Specific details for compliance
with this requirement are outlined in the City of East Lansing’s PostConstruction Stormwater Management Guidance Manual consisting of the
Stormwater Ordinance, Policy & Procedures Manual and Design Manual.
(6) The following water quality criteria shall be met. Water quality criteria
are met when (a) the minimum treatment volume control criteria of one (1)
inch of runoff from the entire site is retained and (b) when the following Total
Suspended Solids (TSS) criteria are met:
(i.) A minimum of 80 percent of TSS has been removed as compared
with uncontrolled runoff, or
(ii) A minimum discharge concentration of TSS not to exceed 80 mg/l is
met.
If the required minimum TSS levels are not met by the capture of one inch of
runoff from the entire site, then additional treatment methods must be designed
to meet the minimum TSS removal requirements. Specific details for
compliance with this requirement are outlined in the City of East Lansing’s
Post-Construction Stormwater Management Guidance Manual consisting of
the Stormwater Ordinance, Policy & Procedures Manual and Design Manual.
(7) Under the following conditions, the City of East Lansing, upon
recommendation by the City Engineer, may impose additional restrictions on
stormwater discharges:
(i.) Peak discharge may be further restricted when it can be shown that a
probable risk to downstream structures or unique natural areas exists or
that existing severe flooding problems could be further aggravated.
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(ii.) Measures shall be imposed to protect against ground or surface water
pollution where the nature of the soils or bedrock underlying a stormwater
management structure constitutes substantial risk of contamination, such
as might be the case in limestone formations. Special provisions to be
followed in these cases will be provided by the City Engineer.
(iii.) Where groundwater yields are very low, the City of East Lansing
may require that the entire volume of the two-year, 24-hour rainfall event
be retained and infiltrated. If substantial irrigation needs are anticipated,
portions of stored stormwater may be reused for irrigation purposes.
c) Stormwater Management Concept Plan (Stormwater Plan) Submission
•
•

•

•
•

The Stormwater Plan shall be submitted to the Engineering Department for
review in accordance with the requirements specified in the PostConstruction Stormwater Management Guidance Manual.
Compliance with the requirements of the Post-Construction Stormwater
Management Guidance Manual does not eliminate the need for the developer
to obtain required permits and approvals from other appropriate county and
state agencies.
Compliance with the requirements of the Post-Construction Stormwater
Management Guidance Manual does not eliminate the need for the developer
to comply with other applicable City of East Lansing ordinances and
regulations.
Upon submission of a Stormwater Plan, as provided above, such plan shall be
reviewed by the Engineering Department and a written response prepared and
submitted to the developer and the Planning Department.
If at any time the site plan, subdivision plat, or other earth change plan is
revised, then the Stormwater Management Concept Plan shall also be revised
and rereviewed by the Engineering Department to ensure continued
compliance with all other applicable ordinances.

5. PREPERATION OF PREMILINARY STORMWATER SITE
PLAN:
A preliminary stormwater site plan shall be submitted by the applicant. This plan shall be
prepared under the direction of and sealed by a registered professional engineer,
registered land surveyor, landscape architect, etc. The plan shall be drawn to a standard
engineering scale no smaller than 1" = 100' and the sheet(s) of paper must not be larger
than 24” x 36”. The plan shall meet the following standards:
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a) General Requirements
Three copies of the preliminary site plan prepared in accordance with all City of
East Lansing requirements, shall be submitted with a letter of transmittal
requesting that the preliminary plan be reviewed and, if found satisfactory,
approved. The names of the applicant and engineering or surveying firm with
mailing addresses, telephone and fax numbers for each shall be included with the
transmittal.
All of the pertinent items listed on the City of East Lansing’s “SITE PLAN
REVIEW CHECKLIST- COMMERCIAL/OFFICE/RESDIENTIAL
DEVELOPMENT PROJECTS” should be addressed. Specific requirements for
grading; soil erosion and sedimentation control; and stormwater management are
listed in Sections F and G of the checklist.
b) Special Considerations for Multi Phase Developments
In the case where the Applicant wishes to split or subdivide a given area but
wishes to begin with only a portion of the total area, the original plan shall include
the proposed general layout for all anticipated phases of development within the
entire area. The phase that is proposed to be subdivided first shall be
superimposed upon the overall plan in order to illustrate clearly the method of
development which the Applicant intends to follow. Each subsequent phase shall
follow the same procedure until the entire area controlled by the Applicant is
subdivided. The final acceptance of a subdivision that is a partial development of
a larger general layout does not automatically insure the final acceptance of the
overall layout. The intent is to permit some flexibility in the overall layout if
future conditions make it desirable or necessary to make any changes.
If the proposed preliminary plan as submitted meets with all the requirements, one
approved copy of the preliminary plan will be returned. Approval of the
preliminary plan is recommended before proceeding with the preparation of final
construction plans. If the proposed plan is not approved as originally submitted,
the City of East Lansing notifies the Applicant in writing setting forth the reasons
for withholding approval and requests that the necessary changes be made and the
revised layout resubmitted.
c) Specific Stormwater Management and Drainage Requirements
The preliminary plan must include the general drainage scheme for the proposed
site, or the plan may be rejected. The general drainage scheme shall indicate how
storm drainage will be provided and where it will outlet. Preliminary calculations
showing that the BMPs proposed will result in post-construction stormwater
discharges that meet all the requirements of the City of East Lansing Post
Construction Stormwater Management Guidance Manual.
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Drainage proposed for subdivisions or sites shall consider established drainage
districts, existing natural drainage patterns and community master plans. The
design shall consider the effect that the drainage proposed in the site has upon the
entire drainage basin. The preliminary plan shall indicate in general, on a USGS
topographic map, any drainage originating outside of the subdivision or site limits
which has previously flowed onto or across the subdivision or site, as well as any
natural watercourses and County Drains that traverse or abut the subdivision or
parcel.
The preliminary plan shall indicate in general any proposed onsite and/or offsite
facilities, proposed or existing, required to conduct the drainage to an adequate
outlet.
d) Easement Requirements
Permanent easements are required for all publically maintained drains constructed
across adjacent lands from the outlet upstream to the source.
Easement widths for legally established County Drains shall be sized by the
appropriate County Drain Commissioner's office.
Easement information shall be shown on the preliminary plan, final construction
plans and final "Mylar" plat.
e) Review Procedures
All Stormwater Plans and preliminary site plans shall receive engineering and
environmental review.
If the proposed plans are not sufficient as originally submitted, the Engineering
Department will notify the applicant in writing, setting forth the reasons for
withholding a recommendation for approval, and will state the changes necessary
to obtain approval.
Planning Commission Review:
(1) The Planning Commission shall recognize the Engineering Department’s
review and approval of the Stormwater Plan and preliminary site plan prior to
proceeding with its formal action on the proposed development or redevelopment.
(2) If the Planning Commission determines that additional information would be
beneficial, the applicant may request that the matter be tabled to allow for the
submittal of the additional information.
(3) If all the required information has been received, the Planning Commission
shall recommend approval, recommend approval with conditions, or recommend
denial of the proposed development and its accompanying Stormwater Plan and
preliminary site plan. Recommendations for action on the Stormwater Plan and
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preliminary site plan can be part of the recommendation for action on the site plan
or subdivision plat.
(4) If the plans are approved, the Planning Commission may require the
following as a condition of approval:
(i.) Before approval of the final stormwater construction plans and
issuance of a “Stormwater Permit” all of the items required under the Post
Construction Stormwater Management Guidance Manual must be met.

City of East Lansing Council Review:
(1) The City Council shall, following recommendation by the Planning
Commission, review the plans for the development/redevelopment including the
Stormwater Plan.
(2) The City Council shall approve, approve with conditions, or deny approval of
the development/redevelopment and its accompanying Stormwater Plan and
preliminary site plan.

6. ENGINEERED SITE GRADING & SOIL EROSION AND
SEDIMENTATION CONTROL PLANS
(a) Five copies of Engineered Site Grading and Soil Erosion and Sedimentation Control
Plans for a development shall be submitted by the owner to the City of East Lansing
Engineering Department in accordance with Chapter 34 Soil Erosion Control of the City
Code.
(b) In addition to the requirements outlined in Chapter 34 Soil Erosion Control, Article
II, Section 34-33 (c), the Engineered Site Grading Plan shall include the following
information:
(1) The general stormwater management scheme for the proposed development
indicating how stormwater management will be provided and where drainage will
outlet.
(2) A description of the off-site outlet and evidence of its adequacy. If no
adequate watercourse exists to effectively handle a concentrated flow of water
from the proposed development, discharge will be reduced to sheet flow prior to
exiting the site, and cannot exceed the allowable outlet rate defined in the
Engineering Design Standards and the Post Construction Stormwater Design
Manual. Additional volume controls may be required in such cases and/or
acquisition of rights-of-way from downstream property owners receiving the
stormwater flow.
(3) Any on-site and/or off-site stormwater management facilities and appropriate
easements, dedicated to the entity that will be responsible for the future
maintenance of the stormwater management facilities.
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(4) Any drainage originating outside of the development limits that flows onto or
across the development. (In general, drainage from off-site shall not be passed
through on-site stormwater BMPs).
(5) Any natural watercourses and county drains that traverse or abut the property.
Review Procedures and Standards
(a) The following standards shall be met by the applicant:
(1) The increased volume of water discharged from a development shall not
create adverse impacts to downstream property owners, wetlands and
watercourses (e.g., flooding; excessive soil saturation; crop damage; erosion;
degradation in water quality or habitat).
(2) Natural topography and site drainage shall be preserved and site grading shall
be minimized to the maximum extent reasonably achievable considering the
nature of the development.
(3) Watercourses shall not be deepened, widened, dredged, cleared of vegetation,
straightened, stabilized, or otherwise altered without applicable permits or
approvals from the City of East Lansing, relevant county agencies and the
applicable State of Michigan Department(s).
(b) The following review procedures shall be in place:
(1) Engineered Site Grading Plans shall be subject to review and approval by the
City Engineer or his/her designee(s) to assure compliance with this and all other
City Ordinances.
(2) Engineered Site Grading Plans shall be reviewed and approved by the City
Engineer or his/her designee prior to the issuance of a building permit.
(3) Construction Plans shall be reviewed by the Engineering Department to
ensure that the construction plan conforms to the approved Post Construction
Stormwater Management Concept Plan.
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7. OBTAIN ADDITIONAL PERMITS FROM APPROPRIATE
AGENCIES:
Compliance with the requirements of the Post Construction Stormwater Guidance
Manual does not eliminate the need for the proprietor to obtain required permits and
approvals from county and state agencies.
Applicants must obtain any and all permits or authorization from all other relevant
agencies. For example, construction activities which disturb five or more acres of land
need to meet the federal requirements of the NPDES permit for construction sites. In
Michigan, this coverage can be obtained under the permit-by-rule for construction
activities.
Any plans requiring connection to existing conveyance systems not under the control of
the City of East Lansing (e.g. the Red Cedar River; County & Intercounty Drains; MDOT
Drains; etc…) must be approved by the appropriate entity, and documentation of
approvals, permits, etc must be provided to the City of East Lansing before final
site/construction plans are submitted for approval. The developer must still comply with
City of East Lansing requirements where they are more stringent than those of other
agencies issuing permits.
Use the "State/County Environmental Permits Check List" on the Groundwater
Management website (see www.capitalgroundwater.com) to decide which other permits
are needed for your site plan. This state/county checklist is not a permit application form,
but a means of determining which permits must be obtained.

8. FINAL SITE/CONSTRUCTION PLANS:
The Applicant will submit final construction plans that have been prepared under the
direction of, and sealed by, a Registered Professional Engineer with a completed
Application for a Stormwater Permit. The City of East Lansing will review the plans for
adequacy of storm water management design to ensure that the proposed storm water
drainage system has the capacity to handle all contributing flow without diminution of
the existing off-site natural drainage patterns.
Three complete sets of final construction plans shall be submitted. The plans must be
drawn to a scale not smaller than 1”=50’ on sheets no larger than 24” x 36” and designed
in accordance with the design criteria presented herein:
The final plan submittal packet shall contain the following information:
a) The plans should include all information necessary to determine compliance with
all City of East Lansing requirements of its Code, Ordinances, and policies. At a
minimum, all of the pertinent items listed on the City of East Lansing’s “SITE
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PLAN REVIEW CHECKLIST- COMMERCIAL/OFFICE/RESDIENTIAL
DEVELOPMENT PROJECTS” should be addressed.
b) The stormwater BMP construction plan submittal packet shall contain a
completed Stormwater Permit application form; all fees authorized under the
Post-Construction Stormwater Management Ordinance; stormwater BMP
construction plans that satisfies the requirements of this section and the City’s
Post Construction Stormwater Management Guidance Manual (Guidance
Manual); a stormwater operation and maintenance plan; all performance,
maintenance and guarantee bonds; a certification stating that all requirements of
the approved plan will be complied with; and any other requirements of the Post
Construction Stormwater Management Guidance Manual. Failure of the owner to
demonstrate that the project meets these requirements, as determined by the City
Engineer, shall be reason to deny approval of the stormwater BMP construction
plans.
d) The City of East Lansing shall check the stormwater BMP construction plans for
consistency with the Post Construction Stormwater Management Concept Plan
(Stormwater Plan) and may require a revised Stormwater Plan if changes in the
site development proposal have been made.
e) Construction drawings and engineering specifications shall be subject to review
and approval by the City Engineering Department in order to ensure that the
construction plan conforms with the approved Stormwater Plan; that adequate
storm drainage will be provided; that the proposed stormwater management
system provides adequately for water quantity and quality management; and to
ensure protection of property owners and watercourses both within the proposed
development and downstream.
f) The Grading and Soil Erosion Sedimentation Control Permit shall not be issued
unless the detailed engineering BMP construction drawings and specifications
meet the standards of the Ordinance and Guidance Manual, other applicable City
of East Lansing ordinances, engineering standards and practices, and any
applicable requirements of other government agencies. Additionally, the
following information is required to be submitted where applicable:
(1) A grading and soil erosion permit under “The Michigan Soil Erosion
and Sedimentation Control Act”, P.A. 451, Part 91 Public Acts of 1994 as
amended, will be obtained from the City of East Lansing prior to any
construction.
(2) The applicant will make arrangements acceptable to the Engineering
Department for inspection during construction and for final verification of
the construction by a registered professional engineer prior to approving
Certificate of Occupancy.
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(3) Approval of the stormwater BMP construction plans by the City of
East Lansing is valid for one calendar year. If an extension beyond this
period is needed, the applicant will submit a written request to the City of
East Lansing for an extension. The City may grant one year extensions of
the approval, and may require updated or additional information if needed.
City action under this provision may be taken administratively provided
that no changes to the stormwater BMP construction plans and/or
standards have occurred. In the event one or more such changes have
occurred, City of East Lansing action under this provision shall be taken
by the final reviewing body.
(4) For site condominiums, complete Master Deed documents (including
“Exhibits” and drawings) must be submitted for the City’s review and
approval prior to recording.
g) Approval of the final site/construction plans is intended to be final approval. No
substantive changes shall be made to an approved stormwater BMP construction
plan without review and written approval by the City of East Lansing. The
Engineering Department may request additional data with a plan amendment as
may be necessary for a complete review of the stormwater BMP construction plan
and to ensure that changes to the plan will comply with the requirements of this
ordinance.
h) The owner shall certify that all land clearing, construction, land development and
drainage will be done according to the approved stormwater BMP construction
plan.
A preliminary plan must be submitted and approved prior to submitting the final
construction plans, so that no time is wasted on a drainage design that would be
unacceptable.

9. ISSUANCE OF THE STORMWATER PERMIT:
Once the final construction plans; updated Stormwater Management Concept Plan;
operation and maintenance plan; fees; bonds; easements; and other requirements of the
Post Construction Stormwater Management Guidance Manual are approved, a
Stormwater Permit will be issued.
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10. POST-CONSTRUCTION REVISIONS AND CERTIFICATION:
Once construction is completed, the following items should be addressed to reflect all
changes that may have occurred during construction:
• Formal “as-built” construction plans of the site as actually constructed.
• After construction is completed and approved by the City of East Lansing, the
Owner’s engineer shall submit an Engineer’s Certificate of Completion (see
Table E-1)..
• Easements, if required verified and provided based on final construction
• Post construction operation and maintenance plan revised if necessary to
reflect final project as actually constructed.
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Table E-1
Engineer’s Certificate of Completion

CONSULTANT
DEVELOPER
Name: _________________________
Name: ____________________________
Address: _______________________
Address: ___________________________
Phone: _________________________
Phone: _____________________________
NAME OF DEVELOPMENT: ____________________________________________
I certify that the above referenced site has been completed in accordance with the
approved plan dated _______________ , and that the same complies in every respect
with storm water quality requirements of the U.S. Environment Protection Agency,
the State of Michigan, the County of _______ , and City of East Lansing for sites
undergoing development or redevelopment.
Systems installed and meeting plan expectation:
yes
n/a
WATER DISTRIBUTION SYSTEM
SANITARY SEWER SYSTEM
PUMP STATION/FORCE MAIN
STORM WATER RUNOFF CONVEYANCE
Site components completed:
yes
n/a
STREETS CONSTRUCTED AND PAVED (completion bond filed for top
lift if required)
SIDEWALKS INSTALLED (where required)
CURB and GUTTER INSTALLED (where required)
STORMWATER MANAGEMENT FACILITIES and SYSTEMS
INSTALLED
PERMANENT EROSION and SEDIMENT CONTROLS
INSTALLED/SITE STABILIZED
STORM WATER QUALITY BUFFERS INSTALLED (where required)
Administrative requirements completed:
yes
MAINTENANCE MONUMENTS IDENTIFIED AND MARKED
AS-BUILT DRAWINGS DELIVERED TO LOCAL GOVERNMENT
AGENCY
REVISED O&M PLAN SUBMITTED TO LOCAL GOVERNMENT AGENCY
FOR APPROVAL
CREDITS OR OFFSETS APPLY
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(Table E-1 Continued)
_____________________________________________
SIGNATURE OF CONSULTANT
Michigan Registration No: ____________________

________________
DATE

If you are using credits and/or offsets, you may want to include extra boxes, MDEQ
permits, etc.
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F. PLAN REVIEW FLOWCHART
This Section provides a flowchart (Figure F-1 and Table F-1) that graphically depicts the
steps described in Section E that are required prior to issuing a Stormwater Permit.
In addition Table F-2 is a Checklist that will be used by the Engineering staff for projects
subject to the Post Construction Stormwater requirements from inception to issuance of a
Stormwater Permit.
Table F-3 lists some of the various permits that will be required that may affect the
stormwater management controls on the site.
Once the final plans are approved, the development must be inspected during
construction for adherence to those approved plans. Likewise, after construction the
stormwater control BMPs must be maintained to ensure that they continue to function as
designed.
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Applicant

Stormwater Authority
1. Materials & Forms Made
Available to Regulated Community
2. Pre-Submittal
Meeting
4. Submittal Accepted as Complete:
Review Initiated
5. Review & Comment on
Concept Plan & Preliminary Site
Plans

3. Submit Concept Plan &
Preliminary Site Plans

6. Resubmit to Address Comments
iterative

7. Concept Plan & Preliminary Site
Plan Approval
8. Submit Final Design Plan,
Computations, Application & Fee

9. Submittal Accepted as Complete:
Review Initiated

10. Review & Comment on
Final/Design Plan

iterative

11. Resubmit to Address Comments

12. Coordinate with Other Internal
and Local Reviews

13. Verify All Applicable State/Federal Permits for
Work in Streams, Wetlands, and Floodplains
14. Maintenance Plan & Covenant Completed
15. Performance Bonds Calculated & Posted
16. Final Design Plan Approved &
Stormwater Permit Issued
17. Documentation/Tracking for Plat
Review, Inspections & Maintenance

Figure F-1: Typical Stormwater Plan Review Process
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Table F-1: Brief Description of Tasks in Stormwater Review Flowchart
1. Materials and Forms Made
Available to Regulated
Community by City

2. Pre-Submittal Meeting

3. Submit Concept Plan &
Preliminary Site Plans

4. Submittal Accepted as
Complete

5. Review and Comment on the
Concept Plan & Preliminary Site
Plan

6. Resubmit to Address
Comments
7. Concept Plan & Preliminary
Site Plan Approval
8. Submit Final Design Plans,
Computations, Application
and Fee
9. Submittal Accepted as
Complete

The regulated community needs to know what is expected. The following
materials and forms should be provided on the City’s website:
 Post Construction Stormwater Management Guidance Manual
 Stormwater Permit application and fee schedule
 Review flowchart (Figure F-1 & Table F-1)
 Post Construction Stormwater management Control Checklist (Table F-2)
 Contact information for relevant personnel.
A pre-submittal meeting is mandatory, and it can be in the office or field. It gives
the applicant a chance to sit down with reviewers to scope out relevant questions
and can lead to better submittals and quicker compliance. It is also a critical step
for plans that use low-impact development (LID) or stormwater credits.
A Concept Plan and preliminary site plan provides the opportunity for the applicant
to put basic stormwater design ideas on paper, and it gives the reviewer something
to react to before the applicant expends the time and resources preparing more
complex final engineered plans and computations. Again, this is a critical step for
plans that use LID and stormwater credits. The stormwater reviewer should
coordinate with staff who might be reviewing other components of the site plan or
subdivision plat. Also, some preliminary computations (e.g., impervious area
anticipated, preliminary pre- and post-runoff volumes) are appropriate for this
stage.
Often, stormwater plans go through several unnecessary rounds of review because
the original submittal is not complete. The City will ensure that elements on the
Concept Plan Checklist and preliminary plans are submitted prior to initiating a
formal review.
The City checks the Concept Plan and preliminary site plans to see if the proposed
design is adequate, so that the final plan can comply with the standards. Critical
items to check are whether the proposed number, type, and approximate size of
practices are adequate; whether critical areas (wetlands, floodplains, streams) are
identified and protected according to standards; and whether other permits (e.g.
wetlands) are likely to be required. If the program allows or encourages lowimpact development or nonstructural credits (see Section J), the Stormwater
Management Concept Plan should be used to identify which stormwater credits
will be used in particular locations.
As shown in Figure F-1, the comment and resubmittal process is iterative. Ideally,
it can be accomplished in two rounds or less for the Stormwater Management
Concept Plan stage (two submittals and two reviews).
The Engineering staff will review and when satisfied submit their review
comments to the Planning Department. Planning will submit the development
plan to the Planning Commission and City Council for approval.
The Design Plan packet includes plans, all necessary computations, and other
permit documentation (i.e., certification statement, professional engineers stamp,
and proof of other permits). The Application for Stormwater Permit and the
appropriate review and permit fees will be due at this time.
Again, the City will check the plan against the checklist to verify that it is complete
prior to initiating review.
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Table F-1: Brief Description of Tasks in Stormwater Review Flowchart (continued)

10. Review & Comment on
Final Design Plan

11. Resubmit to Address
Comments

12. Coordinate with Other
Internal or Local Reviews

13. Verify Applicable State &
Federal Permits

14. Operation and Maintenance
Plan Completed & Approved
15. Performance Bonds
Calculated & Posted
16. Final Design Plan Approval
& Stormwater Permit Issued

17. Documentation/Tracking

This is a detailed review to verify compliance with all standards in the ordinance
and guidance manual. Critical elements are computations, proper sizing and
locating of BMP’s, materials and specifications, protection of critical areas, and
coordination with erosion and sediment control plans.
This step is, again, an iterative process. Two rounds should be sufficient for
most Final Design Plan reviews, especially if the Stormwater Management
Concept Plan successfully establishes basic, agreed-upon parameters for the
design
Coordination with other reviews and/or departments should be ongoing so that
stormwater BMP designs, LID, and stormwater credits can be considered early in
the review process and not as an afterthought once all road alignment, lot layout,
and utility decisions have been made on the site or subdivision plan.
Table F-3 lists the other local permits and plans that typically must be
coordinated with stormwater plans.
Often multiple agencies are looking at the same site plan for different reasons,
and in many cases there are no formal means to coordinate the various reviews.
Table F-3 lists typical state and federal permits that should be coordinated with
local stormwater plans. The applicant should be responsible for furnishing
relevant documentation to show compliance with these various permit programs.
An operation and maintenance plan obligates the responsible party to ongoing
operation and maintenance of BMP’s.
A performance bond or surety is posted to provide a financial guarantee that the
BMP’s on the erosion and sediment control and stormwater plan are actually
installed in the field and maintained for two years following construction.
This is often the last chance for the City to have input into the design before the
start of project construction, and to confirm that maintenance agreements and
performance bonds are in place. The City will provide written approval and put
an approval date and stamp on the plan and issue a formal Stormwater Permit.
Once the plan is approved, the project moves to the inspection phase to verify
that BMP’s on the plan are installed correctly in the field. Proper and centralized
documentation should be provided so that inspectors-and ultimately the parties
responsible for maintenance-can locate the BMP’s and understand their
specifications.
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TABLE F-2

POST CONSTRUCTION
STORMWATER MANAGEMENT CONTROL
SITE PLAN CHECKLIST
This checklist follows the procedures outlined in the City of East Lansing Stormwater
Guidance Manual and in particular Sections E & F of Chapter II Stormwater Policies &
Procedures Manual.
A. Initial Concept Phase
1. Schedule a meeting between the developer and the Engineering Staff prior to
beginning any formal site layout to discuss the following:
a. Whether the proposed development is subject to the City of East
Lansing’s Post-Construction Stormwater Control Ordinance.
b. The City of East Lansing’s Stormwater Post-Construction requirements.
c. Non-structural issues related to site hydrology, protection of sensitive
areas, preservation of open spaces and other factors having an impact on
the quality and quantity of stormwater runoff such as:
__ i. Maintaining as much predevelopment vegetation as possible.
__ ii. Leaving dense vegetative cover adjacent to surface waters.
__ iii. Avoiding developing on steep slopes.
__ iv. Preserving and protecting porous soils.
__ v. Avoiding disturbing erodible soils.
__ vi. Protecting wetlands.
__ vii. Fitting the development to the terrain.
__ viii. Preserving and using the natural drainage system.
d. Structural design elements that can reduce site imperviousness such as:
__ i. Reducing road lengths and widths.
__ ii. Green roofs and other low impact development techniques on
buildings.
__ iii. Shared driveways.
__ iv. Reduced parking areas.
__ v. Impervious pavements.
__ vi. Swales and sunken parking lot islands.
__ vii. Buffers and surface discharge over a wide area (eligible for
credits).
__ viii. Routing downspouts and pavements to pervious areas.
e. Choosing BMPs using a “treatment train” concept to take advantages of
varying BMP’s attributes in addressing water quality and quantity goals.
Engineering will prepare a “preliminary review letter” highlighting specific issues
regarding stormwater control measures that should be considered.

B. Preparation of a Stormwater Management Concept Plan
1. Prepare a written Stormwater Concept Plan that addresses the following:
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a. Land and water management requirements pertaining to the site:
__ i. Site drains to City of East Lansing stormwater systems (separate or
combined).
__ ii. Site drains to a county or Intercounty drain.
__ iii. Site drains directly to the Red Cedar River.
__ iv. Development is within a floodplain.
__ v. Development affects wetlands.
__ vi. Others
b. A general site assessment.
c. Low impact development principles proposed as part of the site
development.
d. Whether any of the proposed non-structural stormwater management
practices will qualify for Stormwater Credits.
e. Whether the developer will be requesting Stormwater Offsets.
f. List of BMPs proposed to incorporate into the design.
g. List of BMPs which will require a long term maintenance plan.
h. List of BMPs which will require easements.
i. Acknowledgement that the water quality criteria for treatment of a
minimum of one inch of runoff from the entire site and the TSS criteria
can be met.
j. Acknowledgement that no increase in site runoff volume and peak flow
rate from storm events up to the two-year 24 hour event from
predevelopment conditions can be met.

C. Preparation of Preliminary Site Plans
1. Submit three copies of the preliminary site plan that addresses all of the
items on this checklist and the City of East Lansing’s “Site Plan Review
Checklist- Commercial/Office/Residential Development Projects”.
2. Include all items necessary to show the general drainage indicating how
storm drainage will be provided and where it will ultimately outlet.
3. Provide calculations showing that the BMPs proposed will result in post
construction stormwater discharges that meet all the requirements of the
City of East Lansing’s Post-Construction Stormwater Management Guidance
Manual.
4. Show easements for drains.

Once the plans are acceptable to staff, preliminary plans will be submitted to the Planning
Commission for their review and recommendation. The plans will then be submitted to
the City of East Lansing City Council for their review and approval.
D. Obtain Additional Permits from Appropriate Agencies
1. Obtain Grading and SESC Permit from the City of East Lansing.
2. Obtain all other permits required under local, county, state and federal
requirements as necessary.
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E. Final Construction Plans; Revised Stormwater Management Concept Plan; and
Application for Stormwater Permit
1. Submit three sets of final construction plans prepared under the direction of
and sealed by a Registered Professional Engineer.
2. Submit a revised Stormwater Management Concept Plan that is consistent
with the final construction plans.
3. Submit a Post-Construction Stormwater Operation & Maintenance Plan.
4. Submit completed Application for Stormwater Permit including all fees and
bonds.
The City will issue a Stormwater Permit when all of the above requirements are met.

F. Post-Construction Revisions and Certification
1. Submit “as built” construction plans of the site reflecting the actual
construction.
2. Submit verification of all easements including a legal description for
finalizing the easements.
3. Final Certification by a Registered Professional Engineer stating that the final
construction meets all of the original approved stormwater management
design parameters.
4. Submit Post Construction Operations and Maintenance Plan revised to reflect
the final project as actually constructed.

Table F-3: Typical Local, State, and Federal Plans and Permits
To Be Coordinated with Review of Stormwater Plans
Local Permits/Plans
State/Federal Permits
> Site plans/plats with easements (showing drainage
and access easements)

> NPDES construction stormwater permits (greater
than 1 acre disturbed). Notice of Coverage required
on sites 5 acres or larger.

> Grading and drainage plans
> Soil erosion and sediment control plans and
permits

> NPDES industrial stormwater general or
individual permits
> Army Corps of Engineers (section 404) and/or
state stream, wetland, and floodplain permits

>Wetland Permits
> Floodplain permits
> Well and septic permits, where applicable
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G. STORMWATER OPERATION
AND MAINTENANCE PLANS
1. INTRODUCTION:
The requirements of the City’s NPDES Phase II Stormwater Permit states the following
in Section A, 3, f:
“4) All structural and vegetative BMPs installed and implemented to meet the
performance standards shall be operated and maintained in perpetuity. The
permittee shall implement and enforce the ordinance or regulatory mechanism
program to ensure long-term operation and maintenance of BMPs.”
The City of East Lansing will require the owners of property undergoing development
(the Owner or the Developer) to prepare an operation and maintenance plan outlining
how the stormwater facilities designed for their site will be maintained as long as the
property remains in the approved state of development. The operation and maintenance
plan must cover all stormwater management facilities including related structural and
non-structural components that are submitted for approval on the site development plan.
The operation and maintenance plan is reviewed and approved as part of the final plan
submittal prior to issuance of the Stormwater Permit.
After construction is complete, an updated site drawing with all field changes ordered by
the engineer and approved by the City of East Lansing (i.e. as-built drawings), plus a
revised copy of the final approved Operations and Maintenance Plan, updated to reflect
all changes made during construction, must be provided to the City of East Lansing and a
second copy maintained on site by the facility manager before site completion approval
will be granted.

2. REQUIREMENTS FOR PUBLICLY-MAINTAINED FACILITIES:
Unless agreed to in advance, a stormwater management facility that receives runoff from
an existing or proposed public right-of-way shall become a publicly- maintained facility
(PMF). A preliminary operation and maintenance plan shall be submitted before
construction as part of the application package. The applicant shall demonstrate on the
site and detailed construction plans that the City can physically achieve the operation and
maintenance objectives. This may involve construction of maintenance access roads and
dedication of public access easements.
Owners building facilities that will eventually be maintained by the City of East Lansing
will be responsible for maintenance of all storm water BMPs, including associated
vegetative components, for a period of two (2) years following final certification by the
engineer (i.e. the warranty period). Before the warranty expires, the operation and
maintenance plan will be modified as needed to address any problems encountered during
the ensuing warranty period. Final acceptance of the Publicly Maintained Facility will be
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subject to approval of the modified operation and maintenance plan by the City of East
Lansing.

3. OPERATION AND MAINTENANCE PLANS (O&M PLANS):
An essential part of any successful stormwater management plan is regular maintenance
of the various components of the drainage, control, and conveyance systems. Failure to
provide effective maintenance reduces hydraulic capacities and pollutant removal
efficiencies of stormwater BMPs and reduces service life. It is inevitable that
deterioration of the infrastructure will begin to occur when it becomes operational so the
question is not whether system maintenance is necessary but rather what must be done
and how often. The following items should be considered in developing a successful
O&M plan:
a) Why O&M Plans Fail. Factors cited most often for negatively impacting a
stormwater maintenance plan include:
• Insufficient funding
• Lack of information about the physical locations of system components or of
the components themselves
• Lack of trained and dedicated inspection staff
• Component designs not conducive to easy maintenance
• Lack of enforcement
• Land owners being unaware of maintenance responsibilities
b) What to Include In a Successful Plan. The six components of a quality
operations and maintenance plan (O&M Plan) include:
• A quality inspection program during construction
• An accurate site map showing physical location(s) and final details of all
BMPs
• Event- based and scheduled maintenance inspections
• Performance evaluation inspections (includes measurable goals)
• Trained personnel and written assignments
• A dedicated source of funding
An effective operation and maintenance plan must contain detailed information
unique to that site. The O&M Plan needs to identify maintenance activities
required for control methods unique to that site. A written description of the
function of each device and appropriate schematics must be included. Table G-1
lists some of the specific items that should be included in an O&M Plan.
c) Inspections. A detailed post-construction inspection program addressing each of
the listed components is necessary to ensure continued effectiveness of a
treatment system. Inspections by the current owners of the stormwater system
must be regularly scheduled although frequency may be impacted by the BMP
control type and characteristics. Event- based evaluations must also be conducted
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after major runoff periods of those components deemed critical to overall
treatment. For most BMPs, visual observation will suffice although some
components may require specialized equipment (remote video, confined entry
gear, etc.). The inspection program should be tailored to address the operational
characteristics of a system.
Inspectors must have knowledge of or experience with treatment systems
employed on a site. When an inspection reveals a potential problem affecting
structural or hydraulic integrity, a more detailed inspection must be conducted by
a professional engineer. An engineer should likewise be consulted for
performance evaluations.
The inspection process includes documenting the following:
• Structural integrity of the various components
• General operational conditions
• Hydraulic operational conditions
• Susceptibility to or actual vandalism
• Health of vegetation
• Unsafe or unhealthy conditions
Water quality measurements can also be incorporated into the inspection history.
Items to include in an Inspection and Maintenance Log can be found in Table G2.
d) Sample Maintenance Tasks.
Using the sample inspection and maintenance logs found in Section F of the
Design Manual and the examples in Table G-2 create a method for compiling
records for all inspections. Paper copies in binders are acceptable although
electronic copies of the reports may be easier to compile and retrieve. However, a
standard log should be filled out by hand by the individual conducting the
inspection to be certain all components of the plan are met.
Analysis of activity logs could be beneficial for determining the rate of
inspections and overall cost. The records created are subject to review by the City
of East Lansing and must be retained for at least three years to verify compliance
with the approved plan.
e) Certification.
The current responsible party under the requirements of a Stormwater Permit will
be required to complete and submit the “CITY OF EAST LANSING POSTCONSTRUCTION STORMWATER MANAGEMENT PROGRAMVERIFICATION OF STORM SYSTEM OPERATION & MAINTENACE”
certification on an annual basis.
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Table G-1
O&M Plan Checklist
Items to include in O&M Plan to address six basic components:
1. An annual budget summarized by task, and including a mechanism for financing.
2. The names or positions of the individuals who will primarily be responsible for
maintenance inspections.
3. A copy of the drainage plan delineating facilities and easements, maintenance
access routes, and buffer areas.
4. A list of appropriate O & M tasks for each component of the system, and a
schedule for their implementation, including descriptions of procedures for both
preventive and remedial maintenance.
5. A preventative maintenance schedule which will include:
• Regularly scheduled inspections for the entire system
• Event- based inspections of critical components
• General housekeeping inspections for light trash and debris removal
• Wet- and dry- weather performance inspections and evaluations
6. A description of ongoing landscape maintenance needs and provision to assure
vegetative buffers will be maintained by landowners, development associations,
conservation groups or public agencies.
7. A description of the method that will be used to document all inspections and
expense.
Items to include in O&M Plan to address site specific detailed components:
1. Special structures and areas set aside for infiltration should be clearly marked at
the site location and on the plan.
2. Supplement the plan with photographs of specific BMPs. Pictures are effective
tools for determining ideal post- construction conditions of structural components,
wetland plantings, emergency spillways, downstream outfalls and vehicle access
points during subsequent inspections. Photos can also be electronically attached
to GIS- based O&M plans.
3. Install benchmarks at any control measure designed to contain sediment between
runoff event, including detention basins, retention basins (forebay) and
constructed wetlands. Locations of these reference points must be clearly shown
on record drawings and are to be treated as part of the permanent installation.
When possible, a benchmark should be established at a nearby permanent
structure (manhole covers come to mind) where they are less susceptible to
vandalism.
City of East Lansing-Stormwater Policy & Procedures Manual

42

February 16, 2016
Table G-2
Site Inspection & Maintenance Log
Facility Specific Maintenance Items

Constructed Treatment Wetlands
1. Inspect the inlet(s) to assure unrestricted flow to the wetland. Areas impacted by
overland flow (sheet drainage) should be inspected for erosion and repaired.
2. Sediment in the forebay should be removed when buildup exceeds 25% of its
capacity.
3. Inspect embankments, dikes, side slopes and berms annually for evidence of
failure and repair immediately.
4. If an emergency overflow is included in the design, inspect for gullies and remove
debris from conveyance structures or channels.
5. Constructed wetlands are considered a component of the treatment train for a site
and are not regulated under wetland provisions of the Natural Resources and
Environmental Protection Act. When sediment accumulation in the wetland
exceeds 12 inches, or when sediment deposits begin to smother plantings, the
wetland should be dredged and wetland vegetation re-established.
6. Inspect annually for noxious weeds. Dead vegetation should be removed
periodically when deemed necessary to prevent loss of underlying plant life.
Surface Detention Basin Systems
1. Mow grass at least twice each year. Grasses such as tall fescue should be mowed
in early summer after emergence of the heads on cool season grasses. They
should be mowed again in the early fall to prevent seeds of annual weeds from
maturing.
2. If vegetation covers less than 40% of the soil surface, till, lime, fertilize and seed
in accordance with current recommendation for new seedlings. If vegetation
covers more than 40% but less than 70% of the soil surface, lime, fertilize and
over-seed in accordance with current recommendations for existing vegetated
surfaces.
3. Remove trash and debris (including dead vegetation) to prevent obstruction to
flow, to prevent displacement of trash and litter to downstream properties, to
maintain integrity of the structure, to provide an attractive appearance, and to
minimize water pollution.
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(Table G-2 Continued)
4. Remove soil deposits in forebays and detention basins before loss exceeds 25% of
design capacity.
5. Repair slides, slumps and eroded areas promptly. Trash racks, pipes, headwalls,
etc. must be maintained and repaired and/or replaced as needed to maintain
integrity of the structure.
6. Conduct scheduled inspections sufficient to document compliance with design
and purpose. Additional inspections are required for major runoff events (eventbased inspections). Document observations and remedial actions taken.
Subsurface Detention Systems
1. Inspect the control box and the storage pipe after each significant rainfall. If
water remains high in both compartments of the control structure more than four
(4) hours after the rain has stopped, the outlet should be inspected for obstructions
(length of time will be dependent on design). Inspections undertaken shall
comply with federal and state confined-entry regulations.
2. Remove trash and debris from inlets and inspect the control structure during dry
weather to remove debris, minimize water pollution, and ensure the system
adequately performs the function for which it was designed.
3. Use source control methods (street sweeping, etc.) to extend longevity and
minimize disruptive maintenance operations.
Retention Pond Systems
1. Mow grass at least twice each year. Grasses such as tall fescue should be mowed
in early summer after emergence of the heads on cool season grasses. They
should be mowed again in the early fall to prevent seeds of annual weeds from
maturing.
2. If vegetation covers less than 40% of the soil surface, till, lime, fertilize and seed
in accordance with current recommendation for new seedlings. If vegetation
covers more than 40% but less than 70% of the soil surface, lime, fertilize and
over-seed in accordance with current recommendations for existing vegetated
surfaces.
3. Remove trash and debris (including dead vegetation) to prevent obstruction to
flow of water, to prevent displacement of trash and litter to downstream
properties, to maintain the integrity of the structure, to provide an attractive
appearance, and to minimize water pollution.
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(Table G-2 Continued)
4. Remove soil deposits in the forebay before loss of capacity exceeds 25%, and in
the pool before loss exceeds 10% of design capacity. Control measures must be
installed at the outlet during construction operations and maintained until there is
no further evidence of suspended sediments.
5. Dispose of sediment in accordance with current procedures for disposal. Where
deemed necessary or desirable the sediment will be tested for appropriate
pollutants before it is removed from the site.
6. Repair slides, slumps and eroded areas promptly. Trash racks, pipes, headwalls,
etc. must be maintained and repaired and/or replaced as inspection warrants to
maintain integrity.
7. Conduct scheduled inspections in sufficient number to document compliance with
design and purpose. Additional inspections are required after every major runoff
event.
Stormwater Infiltration Systems
1. Pretreatment areas should be mowed frequently. Grass clippings and trash debris
should be removed to prevent transport to the infiltration trench. Vegetation in
the infiltration trench itself should be hand cut to a height of no less than four (4)
inches to insure continued filtration.
2. Inspect the underlying pipe outlet at regular intervals for signs of obstruction
during both wet and dry weather conditions. Check for turbidity at the outfall (a
sign of failure).
3. Check observation wells so equipped immediately after a rainfall to determine if
filters designed to remove sediment and debris before runoff enters the infiltration
trench are functioning normally. Routine inspections should be conducted by the
same individual where possible to build a base knowledge of system operations.
4. Repair failures immediately to restore operative condition. Replace the upper 6 to
12 inches of soil and the underlying fabric when necessary.
5. Dispose of sediment, including parking lot sweepings, in accordance with
applicable state and local standards.
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(Table G-2 Continued)
Sand Filters
Sand filters consist of a layer of sand in a structural box that traps pollutants as water
flows to an outlet pipe. Inspections should be conducted four times each year for the first
two years of operation, and annually thereafter.
1. Inspect four times per year during the first two years of operation, and annually
thereafter. Also conduct event- based inspections to verify outflow from the
outlet pipe meets water quality criteria for turbidity.
2. Before sediment buildup in the entrapment chamber reaches half depth, remove
the contents by means of a vactor truck, replacing sand as needed to restore
porosity. Minor accumulations of debris may be removed without full
replacement. Dispose of waste in accordance with applicable federal and local
regulations.
3. Replace the top six (6) inches of sand if standing water is observed on the surface
more than 48 hours after a storm event. Establish a benchmark for the top of the
sand fill before removing to assure the new content fulfills design parameters. If
discolored or contaminated material is found below, additional material must be
removed until all signs of contamination are eliminated. Dispose of material in
accordance with applicable federal and local regulations.
4. Inspect structural components of the filter system, including the outlet structure,
valves, pipes, under drain system, and structural concrete, and report deficiencies
to the design engineer for appropriate remedy.
Bioretention Systems
1. Check observation wells immediately after a major runoff event to verify that prefilters are functioning effectively. Schedule dry weather inspections. Inspections
should be conducted by the same individual to establish a base for evaluating
system operations.
2. Inspect overflow channels annually and clean when 25% of conveyance capacity
is lost due to sediment deposition.
3. Remove trash and debris from the surface to promote longevity of vegetative
cover. Schedule replacement of mulch annually.
Porous Pavement
1. Vacuum and jet wash porous pavement at least two times per year or as needed to
remove grit and sediment.
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(Table G-2Continued)
2. Inspect outlet pipes (sub drainage) annually for blockage to prevent freezing and
damage to the open-graded pavement.
3. Employ knowledgeable contractors and appropriate materials for all repairs.
4. Limit applications of herbicides on adjoining landscape areas to protect water
quality.
5. Train employees in spill prevention and response (required for all commercial
applications) and maintain schematics for reference by emergency management
officials.
6. Maintain open drainage beneath the pavement to address mosquito vector
concerns. If additional controls are needed, use only environmentally friendly
control measures (Bacillus) applied by a professional applicator.
7. When a porous pavement application fails due to sedimentation that cannot be
removed, partial or total reconstruction of the infiltration component is required.
Open Channels
1. Preserve hydraulic and removal efficiency of open channels by:
• Regular mowing and litter and debris removal;
• On-going stabilization of eroded side slopes and bottom;
• Nutrient and pesticide use management;
• De-thatching swale bottom and removal of thatch; and
• Disking or aeration of swale bottom.
2. Every five years, or when conditions indicate, remove sediment from the channel
bottom to restore original cross section and infiltration rate
A. Dry swales
1. Inspect structural and vegetative components annually and after major runoff
events. If standing water is observed on the surface 48 hours after a runoff event,
till or de-thatch the bottom to restore porosity.
2. Mow four times each season to prevent noxious weeds and woody vegetation
from becoming established.
3. Remove sediment accumulations when depth exceeds three (3) inches.
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(Table G-2 Continued)
B. Wet swales or grass-lined channels
1. Inspect structural and vegetative components annually and after major runoff
events, including:
• trash racks
• valves
• pipes and spillway structures
2. Check embankments for stability and woody growth that will impair stability.
Remove burrowing animals.
3. Inspect the bottom of the channel for ponding (re-grading may be required) and
for gullies (excess grade necessitating review by an engineer). Remove sediment
accumulations when average depth exceeds three (3) inches.
4. Mow side slopes and maintenance access roads four times each season.
Rip Rap Lined Channels
1. Inspect annually and after each major runoff event.
2. Repair erosion where concentrated flow enters the channel, and repair bank
instability (especially on steep slopes) and scour holes promptly.
3. Where underlain by geotextile fabric, evaluate condition yearly and replace as
needed.
4. Replace improperly sized rip rap with appropriate angular stone.
Rock Outfalls
1. Inspect monthly and after each major runoff event; reset stone as needed.
2. Check for erosion at the sides and ends of the energy dissipation apron.
In Channel Energy Dissipaters
1. Inspect condition of structural energy dissipaters for evidence of dislodging
annually.
2. To prevent erosion, evaluate condition of vegetation adjacent to the dissipater and
reseed as needed.
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Temporary Slope Drains
1. Inspect earthen brow at top of slope for signs of failure; regrade as needed.
2. Check for piping and for blockage which will cause premature failure.
3. Check energy dissipation device at toe of slope and repair as needed to prevent
gullying.
4. After 18 months, or when vegetation is well established, remove slope drain and
restore disturbed area.
Proprietary Devices
1. Inspect devices designed to remove particular pollutants (i.e. silt, oil, etc) each
month on a regular schedule, and after each runoff event that exceeds the
treatment capacity of the device.
2. Clean or replace cartridge and filter media annually or as recommended by the
manufacturer.
3. Inspect orifices and bypasses for blockage.
4. Confined space practices may be required for these types of devices.
Impervious Area Disconnects
1. Inspect and clean level spreaders and energy dissipaters, including access points
from impervious areas, annually.
2. Remove surface debris during housekeeping inspections.
Ecoroofs and Roof Gardens
1. Conduct inspection of vegetated roof systems monthly during the growing season
using personnel trained in this field for:
• visible erosion channels
• plant stress
• noxious weeds
• insect infestation
2. Trim as needed after vegetation is fully established.
3. Employ a structural engineer to inspect the waterproofing membrane during
spring melt and in the fall of the year to prevent structural damage to the building.
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H. PERFORMANCE BONDS
1. INTRODUCTION:
The City of East Lansing may require a Performance Bond to guarantee an approved
stormwater management site plan will be constructed as designed.
All performance bonds, regardless of form, will meet the follow terms and conditions:
1. The amount will not be less than the total estimated construction cost of the
approved components of a stormwater management system. The estimate must be
provided by the developer’s engineer and approved by the City of East Lansing.
2. The bond must address forfeiture for failure to complete the system as approved,
or for failure to comply with state law or local ordinance.
3. No Stormwater Permit will be issued until a performance bond has been
submitted, reviewed and approved by the City of East Lansing.
4. Bonds will be held in their entirety for the duration of the project unless agreed to
in advance and in writing by the City of East Lansing. No bond, nor any portion
thereof, will be released prior to inspection of the completed work by the City of
East Lansing, and certification of the same by the developer’s engineer. At no
time will the amount of the bond fall below the estimated cost to complete the
project.
5. No bond will be returned in its entirety absent submittal of “as-built” or “record”
drawings, and certification by the developer’s engineer that the facility complies
with the approved plan and provisions of the City of East Lansing Post
Construction Stormwater Management Ordinance.
6. No performance bond will be voided or returned until a maintenance guarantee
bond is submitted.

2. TYPES OF BONDS and APPLICATION TO SPECIFIC PROJECT:
Typical bonds include:
• An insurer’s bond underwritten by a commercial in-state insurer or insurer
licensed to practice in Michigan
• A letter of credit from a bank registered to conduct business in Michigan
• A cashier’s check drawn on an in-state bank or credit union
The bond form must be acceptable to the City of East Lansing.
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Extent of bonding will be determined during the preliminary site plan meeting. The City
of East Lansing may impose additional requirements during plan review.
Bonding will be required for the following, depending on site specific facilities:
• Construction performance
• Maintenance and guarantee
• Equipment guarantee

3. CONSTRUCTION PERFORMANCE BOND:
A construction performance bond assures compliance with standard construction
practices and laws, and also with construction requirements of approved facility specific
BMPs. It insures the City of East Lansing in an amount equal to 100% of the cost of
constructing the treatment train or system components

4. MAINTENANCE AND GUARANTEE BOND:
After a site is completed and certified by the developer’s engineer and accepted by the
City, the owner (or owner’s contractor) must submit a bond guaranteeing performance of
the treatment train for a period of two (2) years from date of final approval by the City of
East Lansing. Maintenance guarantee bonds must be for an amount equal to fifty percent
(50%) of the cost to construct the stormwater system BMPs.

5. EQUIPMENT GUARANTEE BOND:
When proprietary devices are installed as part of a treatment train, the manufacturer must
submit schematics and a maintenance manual for the device(s). All equipment must be
covered by a manufacturer’s warranty against defect for a period of at least one (1) year
or more as agreed to prior to approval of the final construction plans and issuance of the
Stormwater Management Permit.

City of East Lansing-Stormwater Policy & Procedures Manual

51

February 16, 2016

I. OFFSETS
1. INTRODUCTION:
Development projects and redevelopment projects are required to control the effects of
stormwater runoff, including water quantity and water quality, in accordance with the
City’s Post-Construction Stormwater Management Ordinance, this manual and the City
of East Lansing’s Stormwater Phase II NPDES Permit. However, due to severe site
restrictions, the construction of on-site BMPs for a limited number of development or
redevelopment sites may not be feasible, sufficient or practical.
In those isolated instances, the City of East Lansing recognizes that constructing on-site
BMPs, even where it is physically possible, may not be the most effective method for
controlling stormwater runoff. Therefore, the City of East Lansing has established a
stormwater offset option to constructing on-site BMPs to be used only in these limited
instances. The stormwater offset and offset fee system is established in such a way as to
facilitate development and redevelopment on sites which could not otherwise be
developed or redeveloped in the manner proposed, reduce costs for stormwater
management, and avoid unnecessary delays for the developer.
However, it should be noted that the clear intent of the water quantity and water quality
criteria as outlined in this manual is to encourage on-site compliance with these rules
wherever possible, and as such offsets are to be used only as a last resort.

2. ADMINISTERING THE STORMWATER OFFSET OPTION:
Where water quantity or water quality BMPs required by this manual cannot be fully
accommodated on-site, the City of East Lansing may allow the Developer to utilize the
stormwater offset option to meet all or a portion of the required on-site BMPs. The City
Engineer must determine that on-site BMPs are not practical or the most effective method
of controlling stormwater runoff.
Specifically, offsets may be used in the following situations:
a) The use of on-site BMPs cannot meet the water quantity and water quality
requirements of the City of East Lansing’s Stormwater Ordinance and this
manual;
b) The use of off-site areas draining to on-site BMPs cannot meet the water
quantity and water quality requirements; or
c) Construction of on-site BMPs is not feasible, sufficient or practical.
In these situations, the City of East Lansing may allow an applicant to provide an offset
or pay an offset fee to meet the water quantity and/or water quality requirements.
Applicants must make every effort to provide at least some stormwater treatment on the
project site, and if necessary, comply through a combination of on-site BMPs and offsets.
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Offsets must result in water quantity or water quality reductions 1.5 times the water
quantity and water quality requirements that would have been applied to the on-site
BMPs. Offset fees, where applicable must, at a minimum, cover all costs incurred by the
City of East Lansing for planning, designing, constructing, and maintaining a BMP
capable of meeting the water quantity and water quality requirements.
Offsets shall normally be located as close as possible to the actual development or
redevelopment site, within the City limits, and whenever practicable, within the same
“subwatershed”. If the developer proposes an offset outside of the same subwatershed as
the proposed development, the developer must provide an assessment to ensure that no
additional water quality impairments will occur in the outside subwatershed.
For the purposes of establishing offsets, “subwatersheds” are defined as follows:
• Red Cedar Subwatershed A- consists of all areas that are upstream of or outlet
directly into the Goritz Drain.
• Red Cedar Subwatershed B- consists of all storm sewer outlets located within the
City’s combined sewer service area.
• Red Cedar Subwatershed C- consists of all areas that are upstream of or outlet
directly into the Proctor Drain (i.e. Heritage Hill Drain, Greencrest Drain,
Kierstead Drain, and Proctor Drain).
• Red Cedar Subwatershed D- consists of the separate storm sewer systems
between Red Cedar Subwatersheds B & C that discharge directly to the Red
Cedar River.
• Looking Glass Subwatershed E- consists of all areas that are upstream of or outlet
directly into the Sanderson Drain (i.e. Taylor Drain, Smedley-Coolidge Drain,
Fregal Drain, and Sanderson Drain).
• Looking Glass Subwatershed F- consists of all areas that are upstream of or outlet
directly into the Moore Drain (i.e. Foreback Drain and Moore Drain).
• Looking Glass Subwatershed G- consists of all areas in the northwest corner of
the City that ultimately outlet into the Remy Chandler Drain through the Melvin
Drain, Melvin Drain Branch No. 1, Melvin Drain Branch No. 2, Keilen Drain, and
Keilen Drain Branch No. 2.
• Looking Glass Subwatershed H- consists of all areas that discharge directly into
the Remy Chandler Drain, Remy Chandler Drain Branch No.2, and Towar-Snell
Drain.
In all instances of off-site mitigation and in-lieu projects, the work must be completed
within 24 months after the start of the original project site construction.

3. REQUEST BY DEVELOPER FOR STORMWATER OFFSETS:
An applicant must demonstrate that full compliance with the water quantity and water
quality requirements of this manual is not feasible or practical at the site using on-site
stormwater BMPs. Supporting documentation, including but not limited to, detailed
information about current or historic land use, soil borings, or soil contamination
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analyses, shall be submitted to the City Engineer with the request to use offsets or pay
offset fees.
An applicant may submit a request to use offsets in either of two scenarios:
a) Physical factors and/or site conditions prevent the use of any urban BMP at
the development site. The offset would be 1.5 times the entire water quantity
and water quality requirement calculated for the on-site BMP.
b) Stormwater BMPs are installed, but are not sufficient to meet the entire water
quantity or water quality requirements for the site. The offset would then be
1.5 times the water quantity and water quality requirement for the portion of
the load not removed by the on-site BMPs.
In general the City Engineer must determine from the studies and evaluations conducted
by the developer and from the City of East Lansing’s files and reviews that constructing
on-site BMPs will not effectively improve water quality, or they will not effectively
reduce peak flows, or that it is not feasible because of design constraints.
The Director of Public Works may consider the following factors in determining whether
on-site stormwater BMPs are not feasible or practical and the use of offsets is warranted:
Physical Factors, such as:
a) High water table (less than four feet from the surface)
b) Restrictive terrain (greater than 5% slope)
c) Severely compacted soils or fill where infiltration is not effective.
d) Contaminated soils where additional infiltration may create further
exposure or harm to the groundwater.
e) Lack of space for water quantity BMPs due to underground utilities
etc…
f) Implementation of a comprehensive stormwater management plan
with an offset program.
g) Other pertinent factors that are shown to prevent or limit the use of
water quantity or water quality BMPs on the site.
In addition, any measure or practice that is used for an offset cannot be a measure that
would have been required under existing laws, regulations, statutes, or permits. For
example, the restoration of a wetland required as mitigation for another purpose cannot
also be used as a stormwater offset. Similarly, any reforestation required under a
conservation program cannot also be used as an offset.

4. EXAMPLES OF ACCEPTABLE OFFSET OPPORTUNITIES:
Five offset options or opportunities are described below. Applicants are encouraged to
develop and submit additional innovative alternatives to comply with the water quantity
and water quality requirements. These additional innovative alternatives will be
reviewed and if acceptable to the City Engineer, approved on a case-by-case basis. As
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described previously, all offsets must result in water quantity and water quality
reductions 1.5 times the water quantity and water quality requirements that would have
been applied to the on-site BMPs.
Option 1- Constructing a New BMP:
One type of commonly used offset involves providing treatment in locations where
structural or non-structural BMPs previously did not exist. This offset option involves
constructing a new BMP to serve an existing urbanized area within the City of East
Lansing. New BMPs should be confined to the designs listed in Section D of the Design
Manual, and be located preferably in developed areas that are not currently served by
stormwater BMPs or are underserved by existing stormwater BMPs.
Good candidate sites for new BMP include public land, such as parks, schools, local
government buildings, and recreational areas.
New structural and non-structural stormwater BMPs can also be located on private
property, such as residential open space, industrial parks and institutional areas. If private
lands are used, the City of East Lansing will need to work with the applicant to resolve
relevant concerns about ownership, liability, maintenance and compensation. BMPs
located on private lands must be maintained as stormwater practices over the long term.
Therefore, a recordable easement and operation and maintenance plan must be provided
for the offset sites as well as the actual development site. The developer may also acquire
the land needed for the new BMPs.
The water quantity and water quality removals credited toward the construction of a new
BMP should be calculated in accordance with Section D of the Design Manual.
Option 2- Converting an Existing BMP to Achieve Higher Water Quantity and
Water Quality Removals:
Improving the efficiency of existing BMPs can be a very attractive retrofit option. Older
stormwater BMPs were often designed to control stormwater quantity and not to provide
water quality. Some examples include dry detention ponds that were constructed in the
1970s and 1980s solely for flood control. Consequently, this retrofit option typically
involves modifying the existing hydraulic controls in the dry pond to increase detention
times, create a permanent pool, form a shallow marsh, or a combination of these. In
addition to increasing pollutant removal rates, this retrofit option can also enhance
community and landscaping amenities provided by the pond. Generally, the cost
associated with retrofitting older BMPs is much lower than constructing a new BMP.
The most attractive candidates are large dry stormwater management ponds or flood
control structures designed to control large design storms (i.e., the 10- and 100-year
storm events). The conversion process varies from site to site and typically involves
sacrificing a fraction of the total stormwater management storage to detain or retain
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runoff for pollutant removal (i.e. water quality). This is done by modifying the riser,
excavating the bottom, by raising the embankment, or some combination thereof.
Publicly owned stormwater facilities are probably the best candidates for such retrofits,
but private facilities may also be used. In some cases, there may also be strong interest on
the part of owners of private stormwater facilities for retrofits, particularly if the existing
structure is unattractive, creates nuisance problems, or has chronic maintenance
problems. In those instances a recordable easement and maintenance agreement must be
provided for the offset sites as well as the actual development site
The pollutant removal associated with the conversion of an existing BMP should be
calculated in accordance with Section D of the Design Manual.
Option 3- Modifying the Existing Conveyance Network to Enhance Pollutant
Removal:
The existing conveyance systems in most communities contain a network of storm drains,
swales, ditches and catchbasins, which can provide good opportunities for retrofits. The
City of East Lansing’s existing stormwater conveyance system is mostly a collection
system without treatment at the point of collection, discharge point or elsewhere
throughout the conveyance. The objective of this retrofit option is to promote greater
detention or infiltration within the conveyance system. This can be accomplished by
adding extra storage, enhancing exfiltration or employing off-line sedimentation
facilities. An example of a City of East Lansing constructed water quality improvement
is the off-line constructed wetland that provides water quality benefits to the Remy
Chandler Branch 2 watershed along Abbot Road north of the Aquatic Center.
Other examples of an engineering solution involves modifying the storage or release rate
of catchbasins to promote settling, retrofitting existing residential areas with low-cost dry
wells, dry swales, and grassed channels with checkdams.
Opportunities to provide treatment at either the collection point or the discharge point
should be investigated. In addition, designers can explore whether the storm drain
network can be modified to relocate collection points to places where there is adequate
land to provide stormwater treatment. The City Engineer shall always be consulted to
determine what, if any, possible improvements might be made to the public storm drain
system.
The water quantity and water quality offset is likely to be highly specific to the particular
site conditions and stormwater conveyance network. Because of the variability of this
offset option and innovative systems, the City, with input from the design engineer, shall
determine the appropriate offset credited toward this option.

City of East Lansing-Stormwater Policy & Procedures Manual

56

February 16, 2016
Option 4 Reducing the Imperviousness of an Existing Property:
Some of the older developed areas of the City of East Lansing are so intensely developed
that there is no available land for most offset options. As an alternative, the City of East
Lansing may consider the option of reducing or eliminating existing impervious cover on
publicly or privately owned lands. Developers have the option of purchasing private land
for this purpose. A review of aerial photography and the tax delinquent property rolls can
be used to help determine if there are any sizeable abandoned parcels available. These
parcels may be converted to open space within the offset area.
In some cases, reductions of impervious cover can be accomplished through the
reconfiguration of existing parking lots and roads serving schools, government buildings,
libraries, and hospitals.
The applicant should collaborate with the City of East Lansing to determine the exact
impervious factors to be used in calculating the offset credited toward this option. An
applicant could obtain additional removal credit by planting the area where the
impervious surface was removed. Planting native trees and shrubs in the area would
result in an additional water quantity and water quality credit at a rate outlined in Section
D of the Design Manual.
Option 5 Innovative Offset Options:
The City of East Lansing has some latitude to use innovative methods for offsets, as long
as they can provide a reasonable estimate of the water quantity and water quality credit
being earned toward the offset. Innovative techniques are encouraged. Several acceptable
examples include:
a) Restore a degraded wetland
In urban areas, many wetlands have been filled or drained to make room for development
while increased storm flows and runoff cause streambeds to erode, ultimately
disconnecting the stream from its floodplain. Wetland restoration should target impaired
wetlands in the offset areas. Restoration may include removing fill, roads or man-made
features; restoring natural water circulation patterns; planting marsh vegetation; and
removing bulkheads or other structures.
Wetland restoration projects may need approval from the MDEQ and will require that
water quality and habitat benefits generated by the project be documented. Wetland
restoration projects required in order to meet other Federal, State, or local requirements
cannot also be used to meet the offset requirements.
b) Implement a riparian reforestation project
A riparian forest buffer is a vegetated zone located immediately adjacent to a stream,
river or other waterbody, whose vegetation reflects the pre-development riparian plant
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community, usually a mature forest. Ideally, the minimum buffer width should be 100
feet. Applicants should check the City of East Lansing’s buffer requirements and use
them as the target width. In some cases, it may be acceptable to establish a non-riparian
buffer strip adjacent to other land uses that contribute significant phosphorus pollutant
loads (e.g., agricultural and pasture areas). The offset consists of securing a buffer strip
easement (if privately owned) and performing the necessary vegetative
restoration/reforestation.
c) Improve existing stormwater ponds by planting forested buffer areas around the
facility.
A forested buffer around a stormwater pond has numerous benefits that include improved
aesthetics, shade (can lead to reduced water temperatures), additional habitat, and
minimized impacts from adjacent land uses. Plantings must comply with state and local
safety requirements for assuring the structural integrity of the embankments and should
not be located within the maximum design pool elevation.
d) Over-designing another pending project
Under this option, an applicant who is unable to entirely comply with the water quantity
and water quality requirements on-site may over-design another pending project. In this
case, over-design is referring to an increase in the amount of drainage area treated. Overdesigning may be accomplished by sizing the BMP to treat a larger drainage area than
would normally be required. By overdesigning the stormwater management of a pending
project, the applicant may receive credit for the additional pounds of pollutants removed
beyond the on-site requirements. This option will be considered on a case-by-case basis.
In order to receive credit for this option, the applicant must demonstrate that:
• the over-design is part of the same development parcel as the project not within
compliance (i.e., may be phase II of a multi-phased development project)
• built-out plans exist for the entire development project (all phases)
• the over-design meets the City of East Lansing’s stormwater regulations
• the over-design meets on-site pollutant removal requirements
• the over-design must be in place by the project’s completion
For example, a large development site with multiple construction phases is entirely
located within the City of East Lansing limits. For the first phase of the development site,
the applicant is unable to fully meet the water quantity and water quality requirements.
However, the applicant is able to demonstrate that by over-designing the stormwater
BMP meant to serve the second phase, they are not only able to meet the water quantity
and water quality requirements for the second phase but they are also able to make up the
amount that was not met under the first phase. The over-designed BMP must be in place
by the completion of the first phase.
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5. METHODS FOR MEETING OFFSET REQUIREMENTS:
The City of East Lansing will consider three possible approaches to implementing its
local offset programs depending on the site specific conditions and the capabilities of the
applicant:
Approach 1:
In this approach, the City of East Lansing’s role is largely restricted to reviewing the
proposed offset. The developer is responsible for finding an acceptable offset site or
project and for performing all subsequent design, construction and maintenance activities.
The City of East Lansing’s responsibility is limited to prescribing general guidelines on
acceptable offset options, reviewing the developer’s offset plan for conformance with all
local regulations, holding a performance bond, inspecting construction of the offset, and
either monitoring or assuming subsequent maintenance.
Approach 2:
In this approach, the City of East Lansing will have a more active “brokering” role
whereby they become involved in assisting the applicant in implementing the offset. In
this situation, the developer is still required to design, construct and maintain the offset,
however, the City of East Lansing works closely with the developer to help him/her find
a suitable offset option and a site that will meet his/her needs. If the offset site is located
on property owned by a third party, the City of East Lansing may assist the developer in
approaching the property owner and obtaining any necessary easements and maintenance
agreements. In short, the City of East Lansing’s role is to actively facilitate offsets.
Approach 3:
In this approach, the City of East Lansing takes on responsibility for all phases of the
offset program. In contrast to the other approaches, the developer is only responsible for
paying an “offset fee.” The City of East Lansing then identifies a site and an appropriate
BMP, which is constructed using the collected offset fee. Under this approach the City
selects an appropriate site and BMP based on a previously conducted detailed inventory
of potential sites and potentially viable stormwater treatment options. The City of East
Lansing then performs preliminary design and cost analyses for the projects, and
determines an appropriate fee sufficient to cover the design and construction of the
project, as well as any purchase, lease, or easement cost. In most cases, maintenance
costs will also be included.
The City of East Lansing then contracts for the design and construction of the offset
project and constructs the individual offset within two years of the date that the offset fee
is collected. In most cases, the City of East Lansing will maintain the offset projects. The
two year provision may be waived if the City of East Lansing is accumulating funds for a
larger project (i.e., such as a regional stormwater facility).
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The City of East Lansing has the additional responsibility of tracking and reporting the
overall performance of the offset program. The three approaches attempt to recognize the
fact that the need for offsets may vary from site to site and from developer to developer.

6. ELEMENTS OF THE CITY OF EAST LANSING’S OFFSET
PROGRAM:
In order to effectively implement the stormwater offset program, the City of East Lansing
has incorporated four elements into its ordinances and regulations. These elements
include an inventory of offset opportunities, an implementation mechanism, a financing
mechanism, and a tracking system as described below. The level of effort and
responsibility for each element varies depending on which offset program approach is
implemented by the developer and the City.
a) Inventory of Offset Opportunities:
The first element incorporated into the City of East Lansing’s offset program was
to establish an inventory of potential offset opportunities within the City of East
Lansing limits. The inventory is important for a number of reasons. First, a list of
potential sites/techniques enables the City of East Lansing to quickly respond to
an offset application. Without a list of potential sites, it is likely that significant
delays in processing applications may occur. Second, this inventory helps the City
of East Lansing set priorities for its offset program and provides a rational basis
for selecting the most effective and least expensive offset options. Finally, the
offset inventory allows for an accurate determination of offset fees. Without an
inventory and associated cost data, it would be difficult for the City of East
Lansing to establish an appropriate offset fee.
b) Implementation Mechanism:
In order to effectively administer the offset program, the City of East Lansing
must have clear and concise criteria specifying how the program works. This
involves provisions regarding who will be responsible for each of the four major
phases of offset implementation (planning, design, construction, and
maintenance) and the time frame in which they will be accomplished. The
provisions also specify how offsets located on properties owned by the City of
East Lansing or private individuals shall be maintained. For example, if the City
of East Lansing allows a riparian buffer planting as an offset, the trees cannot be
removed at a later date to accommodate a development project.
The planning phase involves selecting the most suitable sites from the offset
inventory and preparing preliminary concept designs and associated cost
estimates for the sites selected. It also includes estimating the amount of water
quantity or water quality to be credited toward the offset. This phase also
involves determining whether the offset will be protected by the City of East
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Lansing’s ownership of the property or through an easement or similar recorded
legal instrument.
The design phase includes the final design of the offset projects, including
hydrologic/hydraulic computations, geotechnical engineering, final design of the
structural and/or non-structural BMPs, and preparation of construction
specifications and bid documents.
The construction phase involves advertising for bids and awarding the contract for
the construction of the project as well as oversight and inspection during
construction.
The maintenance phase includes defining and assigning maintenance
responsibilities, negotiating maintenance tasks and schedules, and allocating a
maintenance budget. Maintenance also includes executing appropriate easements
or other recordable legal instruments to ensure that offsets located on properties
owned by the City of East Lansing or a private individual are maintained and not
eliminated during subsequent redevelopment efforts. For example, if a local
government allows a stream buffer reforestation as an offset, the buffer vegetation
cannot be removed at a later date to accommodate a development project.
c) Financing Mechanism:
An important element of the offset program is the option to collect offset fees
when appropriate. It may be appropriate to collect offset fees when an offset
opportunity has been identified but cannot be implemented immediately. The
collection of offset fees allows a developer to pay the City of East Lansing a fee
to finance public sector implementation of an offset. The amount of the fee is
variable and is based on 1.5 times the amount of the unmet pollutant removal
requirements at the developer’s project site. The fee must be established to
recover all of the costs incurred by the City of East Lansing in implementing the
offset program including planning, design, construction and maintenance.
d) Tracking System:
The City of East Lansing will maintain records of the offset program and develop
a tracking system to demonstrate in reasonably quantitative terms that the
program is in fact, accomplishing its intended objective. The City of East Lansing
will keep detailed and accurate records of the pollutant loadings associated with
specific projects, the fees collected, and the fees expended on the individual and
cumulative remedial measures. The City of East Lansing will demonstrate that the
total amount of water quantity and water quality removed by offset measures is
equal to or greater than 1.5 times the compensating water quantity and water
quality load required by development projects that provide treatment on site.
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7. OFFSET FEES:
Specific provisions relating to the collection and expenditure of the offset fees ensures
that adequate fees are collected, that fees are spent on appropriate water quality and/or
quantity improvement projects, and that projects are accomplished in a timely manner.
The City of East Lansing must demonstrate that the fees collected can cover the costs of
the required water quantity and water quality improvements. The offset fees will include
the appropriate planning, design, construction, and maintenance costs associated with the
proposed improvements.
a) Planning Costs:
Planning costs include the City of East Lansing staff’s time necessary to conduct
the inventory of offset opportunities and involves reviewing plans, checking sites
in the field, coordinating with various local agency staff and screening sites.
Additional costs may be associated when private lands are used due to staff
efforts needed to contact and negotiate with private landowners. In some cases,
costs associated with watershed-scale modeling will need to be considered. The
planning process can be facilitated if the proposed sites were included in a
previously completed comprehensive stormwater plan.
b) Design Costs:
Design costs are incurred in preparing and obtaining approval for the offset
project plan, in preparing construction specifications and drawings and for
construction oversight and inspection services. Design costs for construction of
typical offsets run 15 to 25% of the total construction cost. This depends on the
complexity of the site characteristics and if concept plans and details are available
for the proposed offset.
c) Construction Costs:
Construction costs widely vary depending on the offset project.
The City of East Lansing will take into account the cost of land even when
publicly owned lands are utilized.
d) Maintenance Costs:
Maintenance costs must be considered in order to maintain the function of a
stormwater BMP and many other potential offset projects. Consequently, a
mandatory element of any offset program is the reservation of funds to cover
anticipated maintenance costs. Typical stormwater BMP annual maintenance
costs are estimated to be 3 to 5% of the initial construction cost and cover both
routine tasks (e.g., grass mowing, inspection, debris removal) and sediment
removal. The incremental maintenance costs associated with offsets that involve
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retrofitting an existing BMP are largely confined to extra sediment removal
expenses, which are typically estimated to be 1 to 2% of the initial construction
cost per year.
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J. STORMWATER CREDITS FOR WATER QUALITY
1. INTRODUCTION:
The stormwater management regulatory and design criteria described throughout the
Post-Construction Manual have been developed to provide a strong incentive to reduce
impervious cover at a site. All four of the primary post-construction stormwater
management criteria: 1) stable conveyance and channel protection; (2) flood control; (3)
groundwater recharge; and (4) water quality are each directly related to impervious cover.
A reduction in impervious cover results in reduced storage volume requirements and,
consequently, less land consumption and lower construction costs.
In recent years, several states have sought to encourage greater use of better site design
techniques by allowing for computation of non-structural stormwater credits that apply
toward the overall treatment train. This in turn reduces the required water quality volume
that must be provided at a development site.
In an effort to apply a more comprehensive site-design approach to stormwater
management, six specific non-structural practices are set forth in this Section which, if
used properly, can be used to meet a portion of the water quality volume requirements of
the site. A non-structural control credit can be applied toward the required on-site water
quality and recharge storage volume, thereby reducing the size and cost of the structural
BMPs used after the entire site runoff is captured for treatment.
Stormwater credits are a tool for local stormwater authorities who are interested in
providing incentives to site developers to encourage the preservation of natural areas and
a reduction in the volume of stormwater runoff being conveyed to a best management
practice (BMP). This translates directly into cost savings for developers since the size
and cost of stormwater conveyance and treatment systems needed for the site are reduced,
and less land area is needed for BMPs. These credits cannot be used off-site.
Non-structural practices are increasingly recognized as a critical feature of effective
stormwater management, particularly with respect to site design. In most cases, nonstructural practices will ultimately need to be combined with structural practices to
complete the treatment train in order to fully meet stormwater requirements. The key
benefit of non-structural practices is that they can reduce the generation of stormwater
from the site and thus the amount of flow and pollutants captured in the structural BMPs.
In addition to partial removal of many pollutants, they contribute to groundwater
recharge.
While stormwater credits can be applied to any kind of site, they are ideally suited for
low density residential development, and large commercial developments, particularly
when open space or conservation designs are planned.
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The use of the practices set forth in this section to obtain stormwater credits is
strictly optional and voluntary.
Stormwater credits can be obtained through the use of the following six groups of nonstructural practices:
Credit #1- Natural Area Conservation
Credit #2- Disconnection of Rooftop Runoff
Credit #3- Disconnection of Non-Rooftop Runoff
Credit #4- Stream Buffers
Credit #5- Grass Channels
Credit #6- Reforestation or Prairie Grass
Stormwater credits are fairly simple to calculate; easy to review and delineate on site
plans; and quickly verified in the field. Subsequent portions of this section describe each
of the credits for the six groups of non-structural practices and the minimum criteria
required to be eligible for that credit.
The application of these credits does not relieve the site designer from the standard of
engineering practice associated with safe conveyance and drainage design.

2. APPLICATION OF NON-STRUCTURAL STORMWATER
CREDITS:
Each of the six groups of non-structural practices will help reduce imperviousness and
are beneficial to the overall stormwater management program. The application of nonstructural stormwater credits are primarily directed to the water quality volume
requirement. The approach adopted herein, provides for a credited water quality volume
for implementing any combination of the six non-structural practices, or other nonstructural practices submitted by the site designer and approved by the City of East
Lansing Engineer. This in turn reduces the required water quality volume as stipulated in
Section A of the Design Manual.
As noted in Section A of the Design Manual, “The developer must provide for the
treatment of the first 1 inch of runoff from the entire site” in order to meet the water
quality requirements of the City of East Lansing’s Post Construction Ordinance.
However, the City of East Lansing will apply approved non-structural control stormwater
credits toward this requirement when used as part of the overall treatment train. Thus,
with the approval of these non-structural control stormwater credits, the capture and
treatment volume of the structural BMPs can be reduced. However, it is not the intention
of this system of credits to entirely eliminate the need for all structural water quality
volume BMPs. Thus, the minimum stormwater quality capture and treatment volume of
the structural BMPs in the treatment train cannot be reduced to a volume less than the
equivalent of the first ½ inch of runoff from the entire site, regardless of the amount of
non-structural practices incorporated into the site.
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In addition to earning credits toward water quality volume, these non-structural practices
often have the added benefit of reducing the storage volumes needed to manage larger
storm events, such as any locally-required channel protection and overbank floods. This
is realized through increasing times of concentrations and reducing curve numbers in
post-development hydrological modeling. These non-structural practices also provide the
added benefit of enhancing groundwater recharge.
Not all credits will be available for each site, and certain site-specific conditions must be
met to receive each credit. These minimum conditions include site factors such as
maximum flow length or contributing area that avoid situations that could lead to runoff
concentration and erosion. Multiple credits can be used at a development site, although
two credits cannot be taken for the same physical area of the site

3. CREDIT #1- NATURAL AREA CONSERVATION:
Natural area conservation protects the natural resources and environmental features of a
site. They also help maintain the pre-development hydrology of a site by reducing
runoff, promoting infiltration and preventing soil erosion. Natural areas may be eligible
for stormwater credit if they remain undisturbed during construction and are protected by
a permanent conservation easement. The permanent conservation easement must
prescribe the allowable uses and activities on the parcel and it must prevent future
development. Examples of conservation areas include any areas of undisturbed
vegetation preserved at the development site, such as forests, prairies (native grasslands),
floodplains and riparian areas, ridge tops and steep slopes, and stream, wetland and
shoreline buffers.
a) Credits:
The undisturbed soils and native vegetation of conservation areas must be able to
promote rainfall interception and storage, infiltration, runoff filtering and direct
uptake of pollutants. Portions of the site devoted to natural area conservation may
be eligible for more than one credit, such as the addition of a buffer credit.
The total combined area of all conservation areas multiplied by their percent
perviousness can be subtracted from the total area of the site when calculating the
water quality volume which is to be captured and treated by the structural BMPs.
The percent perviousness of the natural conservation areas will be determined
based on soil conditions, vegetation, slope, etc….
b) Conditions for Credit:
• Floodplain credits will not be issued to areas that cannot be developed due to
existing floodplain ordinance restrictions.
• The minimum combined area of all natural areas conserved at the site must
exceed one acre.
• No disturbance may occur in the conservation area during or after
construction (i.e., no clearing or grading except for temporary disturbances
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•
•

•
•
•
•

associated with incidental utility construction or restoration operations or
removal of nuisance vegetation).
The limits of disturbance around each conservation area should be clearly
shown on all construction drawings.
A long-term vegetation management plan must be prepared to maintain the
conservation area in a natural vegetative condition. Managed turf is not
considered an acceptable form of vegetation management, and only the
passive recreational areas of dedicated parkland are eligible for the credit
(e.g., ball fields and golf courses are not eligible).
The conservation area must be protected by a perpetual easement that clearly
specifies that no future development or disturbance can occur within the area.
The credit cannot be granted for natural areas already protected by existing
federal, state, or local law.
Conservation areas should be preserved to maximize contiguous area and
avoid habitat fragmentation.
Credits should be considered for establishing native plant community
corridors or naturally vegetated connections between sites.

4. CREDIT #2- DISCONNECTION OF ROOFTOP RUNOFF:
Disconnection of rooftop drainage systems offers an excellent opportunity to spread
rooftop runoff over lawns and other pervious areas where it can then either infiltrate into
the soil or flow over it with sufficient time and velocity to allow for filtering. The credit
is typically obtained by grading the site to promote overland flow through vegetated
channels or by providing bioretention areas either on-lot or in common areas.
Downspout disconnection can help infiltrate runoff, reduce runoff velocity, and remove
pollutants. Alternately, downspouts can be directed to a dry well, rain garden or surface
depression.
a) Credits:
Stormwater credits could be offered for rooftop disconnections that effectively
spread runoff over an acceptable pervious area that provides reasonable filtering
and/or infiltration. In some cases, individual lots may need minor grading to meet
minimum overland flow conditions. If a rooftop is adequately disconnected, the
disconnected impervious area multiplied by the percent perviousness of the area
onto which it is being discharged can be subtracted from the total area of the site
when calculating the water quality volume which is to be captured and treated by
the structural BMPs.
b) Conditions for Credit:
• The disconnections must address and adequately prevent any problems with
basement seepage.
• Each individual rooftop must be assessed separately to determine if it can be
effectively disconnected.
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•
•
•
•
•
•
•
•

•
•

The recommended length of pervious area over which rooftop runoff is spread
should be at least 75 feet, and in all cases, the length of the disconnection
should be equal to or greater than the contributing rooftop length.
If shorter disconnection lengths are anticipated, then a runoff storage device
such as a dry well or rain garden is needed.
The contributing rooftop area to any single disconnected downspout cannot
exceed 1,000 square feet.
Pervious areas used for disconnection should have a slope no greater than 5%.
Downspouts must be located at least 10 feet away from the nearest impervious
surface to discourage reconnection with the storm drain system.
In cases where gutter/downspout system are not used, rooftop runoff should
drain as either sheetflow from the roof or drain to a subsurface drain field not
directly connected to the drainage network.
No on-site soil evaluations are needed if the NRCS Soil Survey indicates site
soils are relatively permeable (e.g., Hydrologic Soil Groups A and B).
On-site soil evaluations by an engineer, geologist or soil scientist are needed
for less permeable soils (Hydrologic Soil Groups C and D). Soil compost
amendments may be needed to recover soil porosity for compacted pervious
areas.
If the disconnected rooftop also drains directly to a stream buffer, designers
must choose the rooftop disconnection credit or the stream buffer credit, but
not both.
If a rooftop is designated as a potential stormwater hotspot, the disconnected
rooftop runoff may not commingle with any other runoff from any paved
surfaces at the site.

5. CREDIT #3- DISCONNECTION OF NON-ROOFTOP RUNOFF:
A surface disconnection that spreads runoff from small parking lots, courtyards,
driveways, sidewalks and other impervious surfaces onto adjacent pervious areas where it
is either infiltrated into the soil or filtered by overland flow is eligible for this credit.
Note that rooftop disconnections were discussed in the previous credits section. In most
cases, the site is graded to divert sheet flow into a vegetated filter strip or pervious area
for treatment. Disconnecting small areas of impervious cover from the storm drain
system can greatly reduce the total volume and rate of stormwater runoff.
a) Credits:
Credits for surface disconnection are subject to numerous restrictions concerning
the length, slope, and soil characteristics of the pervious area. The surface
disconnection must also be designed to prevent any reconnection of runoff with
the storm drain system. In some cases, minor grading of the site may be needed to
promote overland flow and vegetative filtering.
If a small impervious area is adequately disconnected, the disconnected
impervious area multiplied by the percent perviousness of the area onto which it
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is being discharged can be subtracted from the total area of the site when
calculating the water quality volume which is to be captured and treated by the
structural BMPs.
b) Conditions for Credit:
• The contributing flow path from impervious cover should not exceed 75 feet.
• The recommended minimum length of the pervious area over which runoff is
spread is 75 feet, and, in all cases, the disconnection length must exceed the
contributing flow path.
• Compensatory storage may be needed for shorter disconnection lengths, in the
form of a dry well, rain garden or spreading device.
• Pervious areas used for disconnection should have a slope no greater than 5%.
• The total surface impervious area contributing to any single discharge point
shall not exceed 1,000 square feet and shall drain continuously through a
pervious filter strip until it reaches the property line or drainage swale.
• No on-site soil evaluations are needed if the NRCS Soil Survey indicates soils
are relatively permeable (e.g., Hydrologic Soil Groups A and B).
• On-site soil evaluations by an engineer, geologist or soil scientist are needed
for less permeable soils (HSG C and D). Soil amendments may be needed to
restore porosity of compacted pervious areas.
• If surface impervious cover ultimately drains to a stream buffer, the designer
must choose either the surface disconnection credit or the stream buffer credit,
but not both.
• The disconnection credit may not be used if the impervious cover is
designated as a potential stormwater hotspot.

6. CREDIT #4- STREAM BUFFERS:
Buffers may be required at the development site to provide a vegetative setback between
the development and any streams, lakes or wetlands. Portions of the site reserved as
buffers and maintained in native vegetation can help filter stormwater runoff. While
stream and shoreline buffers are already eligible for the natural area conservation credit,
adjacent site areas that directly contribute sheet flow to buffers may also be eligible for
an additional credit. In some cases, the outer boundary of the buffer may need to be
modified to capture and treat overland flow from adjacent pervious and/or impervious
areas by creating a shallow depression area or filter strip designed to maintain sheetflow
conditions.
a) Credits:
The total area draining by sheet flow into the buffer from adjacent areas (if not
included under other credits) multiplied by .60 can be subtracted from the total
area of the site when calculating the water quality volume which is to be captured
and treated by the structural BMPs.
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b) Conditions for Credit:
• The minimum acceptable buffer width for effective stormwater treatment is an
average of 50 feet (minimum 25 feet), measured perpendicular to the stream,
lake or wetland (averaging over the length of the buffer boundary is allowed).
• The maximum contributing flow path to the buffer may be no more than 150
feet for adjacent pervious cover and no more than 75 feet for adjacent
impervious cover.
• The average contributing overland slope to and across the buffer must be less
than 5%.
• Runoff should enter the outer boundary of the buffer as sheet flow, although a
depression or level-spreading device may be used to spread out concentrated
flow.
• The buffer credit may not be taken if either the rooftop or surface impervious
cover disconnection credit has already been taken for the same contributing
area (i.e., no double counting).
• Buffers should not be graded or compacted during construction
• Buffers should be maintained in a natural vegetative condition, with a longterm vegetative management plan.
• The area of the buffer itself may qualify as natural area conservation credit.

7. CREDIT #5- GRASS CHANNELS:
Curbs, gutters and storm drains are all designed to be hydraulically efficient in removing
stormwater from a site. However, they also increase peak runoff discharge, flow velocity,
and the pollutant delivery to downstream waters. Grass channels are preferable to curb
and gutters as a conveyance system, where development density, topography, soils and
slopes permit. While research has not demonstrated that grass channels remove pollutants
reliably enough to qualify as a BMP, they have been shown to reduce runoff volumes
during smaller storms when compared to curbs and gutters.
a) Credits:
Stormwater credits are provided for certain grass channel designs, based on their
ability to reduce runoff volume through infiltration and soil filtration. If designed
according to the design criteria specified below, the grass channel will help meet
the water quality volume for certain kinds of residential development.
If grass channels are incorporated into the treatment train, the area of the grass
swales multiplied by the percent perviousness of the grass swales can be
subtracted from the total area of the site when calculating the water quality
volume which is to be captured and treated by the structural BMPs. The percent
perviousness must be based on the soil conditions and slopes of the grass
channels.
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b) Conditions for Credit:
• Grass channels primarily serve low to moderate density residential
developments, with a maximum density no greater than 4 dwelling units per
acre.
• The bottom width of the channel should be 2 feet minimum and 8 feet
maximum.
• Swale side slopes should be no steeper than 3H:1V.
• The longitudinal slope of the grass channel should be less than or equal to 3%.
• The length of the grass channel should be equal to or greater than the roadway
length.
• The dimensions of the swale should ensure that runoff velocity is non-erosive
during the two-year design storm event.
• The grass channel credit cannot be taken for a front yard if the rooftop
disconnection credit has already been taken.
• Grass channels that conform to the dimensions above qualify for the credit,
unless the NRCS Soil Survey indicates the swale soils fall into Hydrologic
Soil Group D. In these cases, designers must show that a maximum flow
velocity of 1 fps (foot per second) and the average residence time of 10
minutes or more are maintained in the swale during a one-inch rainstorm.

8. CREDIT #6- REFORESTATIONS OR PRAIRIE GRASS:
Site reforestation involves planting trees on existing turf or barren ground at a
development site with the explicit goal of establishing a mature forest canopy that will
intercept rainfall and maximize infiltration. Reforested or restored sites that are protected
and maintained under a perpetual conservation easement should be eligible for a
stormwater credit. Reforestation is accomplished through active replanting or natural
regeneration of forest cover. The runoff benefits include greater infiltration of
stormwater, reduced soil erosion, and removal of stormwater pollutants. Forest soils
actively promote greater infiltration rates through surface organic matter and macropores
created by tree roots. Forests also intercept rainfall in their canopy, reducing the amount
of rain that reaches the ground. Evapotranspiration by trees increases potential water
storage in the soil.
In some parts of the State, a native grassland (prairie) community is the desired
vegetative condition. Since native grasslands have the same hydrological benefits as
forest, the same credit is also offered for any prairie restoration conducted at a
development site.
a) Credits:
Water quality volume credits are available for site reforestation or grassland
restoration. The combined total of all reforested or restored areas is divided by
two to determine net reforestation area. This is due to the fact that it will take
several decades for the replanted area to mature and provide full hydrologic
benefits. The reforestation or grassland restoration area is then multiplied by its
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percent perviousness and subtracted from the total area of the site when
calculating the water quality volume which is to be captured and treated by the
structural BMPs.
The post-development curve number used to compute the streambank protection
for streambank protection and overbank flooding for the reforested area can be
assumed to be “woods or prairie in fair condition” when calculating the total site
CN and the percent perviousness noted above, even if it will be decades before
the forest reaches maturity.
b) Conditions for Credit:
• The minimum contiguous area of reforestation or prairie restoration must be
greater than 20,000 square feet (i.e., no credit is granted for planting of
individual street trees).
• A long-term vegetation management plan must be prepared and filed with
designated authority to maintain the conservation area in either a natural forest
or prairie condition.
• The conservation area must be protected by a perpetual easement that clearly
specifies that no future development or disturbance can occur within the area.
• The method used for reforestation or restoration must achieve 75% forest
canopy or prairie cover within ten years.
• The planting plan must be approved by the appropriate local stormwater,
watershed or forestry agency, including any special site preparation needs.
• The construction contract should contain a care and replacement warranty
extending at least three growing seasons to ensure adequate survival and
growth of the plant community.

9. OTHER CREDIT REDUCTIONS:
Other Strategies to Reduce Impervious Cover:
Site planning practices that reduce the creation of impervious area in new residential and
commercial developments and therefore reduce the water quality volume for the site are
encouraged whenever feasible.
Site designers are encouraged to pursue innovative practices such as green rooftops, soil
compost amendments, permeable pavements, and stormwater planters, using the same
area-based computational approach previously outlined.
Where other techniques that have been shown to reduce runoff are submitted for use, the
site designers should discuss the potential proportional credits allowed for each of them
with the City Engineer.
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10. MULTIPLE CREDITS:
Site designers are encouraged to utilize as many non-structural stormwater credits as they
can on a site. Greater reductions in stormwater storage volumes can be achieved when
many credits are combined together (e.g. disconnecting rooftops and protecting natural
conservation areas). However, with the exception of a disconnected area draining to a
conservation area, credits cannot be claimed twice for an identical area of the site (e.g.
claiming credit for stream buffers and disconnecting rooftops over the same site area).

City of East Lansing-Stormwater Policy & Procedures Manual

73

February 16, 2016

K. COSNTRUCTION AND MAINTENANCE
INSPECTION PROCEDURES
1. Preconstruction Preparation:
The City’s inspector assigned to oversee construction should spend ample time reviewing
the entire approved stormwater concept plan and BMP construction plans, and should
complete the following tasks:
•
•
•
•
•

Set up an internal inspection log.
Become familiar with the functioning and construction requirements for each
BMP.
With the Contractor and design engineer, physically locate where each BMP is to
be installed.
With the Contractor and design engineer, inspect fencing used to restrict traffic
from sensitive areas.
Identify BMPs that will require full time inspection/certification by the
developer’s engineer.

2. Preconstruction Meeting:
•
•

Review the construction time line with the developer’s engineer, the owner of the
project, the contractor, a representative from municipal agencies overseeing utility
installation and maintenance, and the erosion enforcement officer.
Ensure that the permanent detention/retention facilities and the outlet to the
receiving body of water or stream are completed early enough in the schedule to
allow time for soil stabilization before temporary measures are removed and
construction progresses.

3. During Construction:
Most contractors will insist on conducting mass grading during the initial stage of
construction. After soil erosion control measures are in place, mass grading is acceptable
provided the outlet and permanent basin facilities are also constructed during this time.
•
•
•
•
•

Inspect fencing erected to restrict traffic from sensitive areas.
Review with the contractor and the developer’s engineer the physical location of
each BMP that is to be installed.
Inspect permanent BMPs as they are phased in, constructed and stabilized.
Require immediate attention to deficiencies or failures noted during regular
inspections.
As buffer zones are completed around basins, require contractor to restrict access
for protection.
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•

Require the developer’s engineer to certify final elevation of each of the outlets
and corresponding storage capacities of the detention facilities.

The inspector should become familiar with methods employed by the contractor when
installing structural components with particular attention to joints and connections to
minimize maintenance and/or subsequent repairs.
•
•
•
•
•
•
•

Inspect structural materials as they are stockpiled on site for compliance with
approved plans and specifications (may also require engineer to inspect and
certify materials).
Inspect bedding and backfill for underdrains and manholes as they are installed.
Confirm that steps in structures are aligned with access openings.
Verify that protection has been installed at each surface inlet as it is completed.
Require the developer’s engineer to certify installation of proprietary BMPs per
manufacturer’s specifications.
With erosion enforcement officer, confirm that soil stabilization measures meet
plan requirements and are being phased in according to the approved construction
schedule.
Report any deviation from the approved plan to the developer’s engineer.

Inspection of filtration devices during construction and installation is critical to function
and may affect credits extended during plan review.
•
•
•
•

Verify that sub-grade soils have not been subject to compaction. Require
scarification if necessary.
Check material around underdrains or in filtration trenches for compliance with
the approved plan.
Observe installation of soil filter medium if applicable, or topsoil elsewhere.
Confirm that upstream sediment filters are operational and runoff is diverted to
temporary outlets until filtration BMPs are stabilized.

4. Final Construction Inspection:
A comprehensive inspection of the entire completed site should be undertaken before the
project’s owner issues final payment to the contractor. At that time, the inspector should
review the formal easements and agreements to determine if amendments will be
necessary due to changes encountered during construction.
•
•
•

With the developer’s engineer, contractor and erosion enforcement officer,
inspect the entire site for unstable areas and sediment accumulation in or around
structures or basins.
Check basin outlets and structural components for soundness.
Verify that velocity control devices are in place and functioning.
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•
•
•
•
•

Check buried components for sediment accumulation and order cleaning if
necessary (all storm water collection lines should be cleaned as a condition of
final approval if the system is to be maintained by the City of East Lansing).
Check manholes and access ports for alignment and finish.
Note date of final acceptance of complete installation in inspection log.
Obtain corrected record drawings from the developer’s engineer (electronic
format of choice for import to GIS).
Formalize the maintenance inspection schedule in the operation and maintenance
plan.

5. Maintenance Inspection by Owner:
Maintenance inspections by the owner or his representative shall be conducted annually,
at a minimum, and as soon as practicable after significant storm events, both for evidence
of damage and evaluation of effectiveness. Unscheduled inspections during wet weather
events are also valuable for preventing premature failure of some devices.
Prior to conducting a regularly scheduled inspection:
•
•
•
•
•
•

Review the internal inspection log sheets.
Review terms and conditions of the operation and maintenance plan.
Review the record drawing for the site and identify all BMPs.
Review parking lot sweeping schedules.
For porous cement, review vacuum sweeping records.
For proprietary devices, obtain cleaning and filter replacement records

Inspect the entire site systematically, beginning at the downstream point of discharge,
including condition of the receiving stream or drain.
•
•
•
•
•
•
•

Check condition of outlet and overflow channels or devices.
Evaluate basin forebays for sediment accumulation.
Check catch basins for sediment depths.
Inspect underground detention baffles from inspection ports. If required, involve
the landowner and a contractor in this effort.
Confirm that infiltration beds are functioning as required, and that pre-treatment
BMPs are being maintained in accordance with the approved maintenance
covenant.
Document in writing any deficiencies to be corrected, or of inspection approval.
Record all findings in the inspection log.

All inspection records shall be retained and made available to the City for their review.
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6. Maintenance Inspection by City:
Maintenance inspections may be conducted periodically by City staff to verify
compliance with the requirements of the City of East Lansing’s Post-Construction
Stormwater Management Guidance Manual. Maintenance inspections will also be
conducted in response to reported potential discharges exceeding the stormwater quantity
or quality limitations.

City of East Lansing-Stormwater Policy & Procedures Manual

77

February 16, 2016

L. COMPLIANCE AND ENFORCEMENT
As described in the Introduction to the City of East Lansing’s Post-Construction
Stormwater Manual, the manual was prepared in general to meet the requirements of
MDEQ’s NPDES Phase II Stormwater Permit.
The City’s NPDES Permit mandates that a permittee has the legal ability to properly and
effectively regulate, monitor, and enforce the various aspects of the Post-Construction
requirements. Specifically noted in PART 1, SECTION A, 3.Storm Water Management
Plan of the City’s NPDES Permit is the following section:
“a.

Enforcement Response Procedure (ERP)
The permittee shall implement the ERP for violations of the permittee’s
ordinances or regulatory mechanisms identified in the SWMP to the
maximum extent practicable. The ERP shall be implemented to compel
compliance with the permittee’s ordinances and/or regulatory mechanisms
and to deter continuing violations.”

This Post-Construction Manual is divided into three separate sections. Chapter I is the
City of East Lansing’s Stormwater Ordinance which provides the regulatory legal
foundation for administering and enforcing all other elements of the stormwater program.
The ordinance provides the regulatory structure and general objectives of the design
criteria for complying with stormwater management deferring many of the specific
regulatory, procedural, and design details to Chapter II the Policy & Procedures Manual
and Chapter III the Design Manual. In all cases the Ordinance takes precedence over the
information found in these Manuals.
Details concerning the City of East Lansing’s obligation and authority to enforce specific
aspects of its stormwater program are provided within the Ordinance itself
All persons are encouraged to actively cooperate with the City of East Lansing staff to
ensure that all of the requirements of the Post-Construction Program and any stormwater
construction approvals issued there under are satisfied. Whenever possible, the City of
East Lansing will attempt to enter into voluntary agreements to resolve violations of the
Post-Construction Program.
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M. DETAILED LANDSCAPE GUIDANCE
1. INTRODUCTION:
Landscaping is critical to improving both the function and appearance of stormwater best
management practices (BMPs). Section 2 below provides landscaping criteria and plant
selection guidance for effective stormwater BMPs. Section 3 describes the natural plant
communities of Michigan based on plant hardiness zones and physiographic regions.
Plant selection for stormwater BMPs should match as closely as possible the natural plant
communities of the region. Section 4 outlines general guidance that should be considered
when landscaping any stormwater BMP. Section 5 presents more specific guidance on
landscaping criteria and plant selection for the individual BMP designs described in
Section D of the Design Manual. These include:
• Constructed stormwater wetlands
• Infiltration basins and sand filter practices
• Bioretention systems
• Open channels
• Vegetative filters and forested buffers
• Wet ponds
• Extended detention basins
Section 6 considers plant acquisition and planting guidelines. Section 7 deals with other
plant considerations, such as vegetation maintenance, invasive species, plant availability,
and costs.

2. NATIVE SPECIES:
This manual encourages the use of native plants in stormwater management facilities.
Native plants are defined as species that evolved naturally to live in that region.
Practically speaking, this specifically refers to species that lived in Michigan before
Europeans explored and settled in America. Many introduced species were weeds
brought in by accident; others were intentionally introduced and cultivated for use as
medicinal herbs, spices, dyes, fiber plants, and ornamentals.
Introduced species often escape cultivation and begin reproducing in the wild. This is
significant ecologically because many introduced species out-compete or even replace
indigenous species. Some introduced or aggressive species are invasive, have few
predators and can take over naturally occurring species at an alarming rate. By planting
non-aggressive, native species in stormwater management facilities, we can protect
Michigan’s natural heritage, encourage biodiversity, and provide a legacy for future
generations.
Native species have distinct genetic advantages over non-native species for planting in
Michigan. Because they have evolved to live here naturally, indigenous plants are best
suited for our local climate. This translates into greater survivorship and less replacement
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maintenance during the life of a stormwater management facility. Both of these attributes
provide cost savings for facility owners.
Finally, people often plant exotic species for their ornamental value. While it is important
to plant aesthetic stormwater management facilities for public acceptance and
maintenance of property value, it is not necessary to introduce foreign species for this
purpose. Many native species can be used as ornamentals.
Garlic Mustard and Purple Loosestrife are two of the most common exotic and invasive
plant species found in Mid-Michigan. They should be avoided and appropriately
removed if found on site.
When selecting ornamentals plants for stormwater management facilities, planting
preference should be given to native ornamentals. Refer to the plant lists in Section 8 for
a list of native species available for stormwater management facility planting.

3. NATURAL PLANT COMMUNITIES OF MICHIGAN:
a) Plant Hardiness Zones:
Hardiness zones are based on historical annual minimum temperatures recorded in
an area. A BMP’s location in relation to plant hardiness zones is important
because plants differ in their ability to withstand very cold winters. This does not
imply that plants are not affected by summer temperatures and heat tolerance
should be considered in plant selection as well.
It is best to recommend plants known to thrive in specific hardiness zones. It
should be noted, however, that certain site factors can create microclimates or
environmental conditions that permit the growth of plants not listed as hardy for
that zone. By investigating numerous references and using personal experience, a
designer should be able to confidently recommend plants that will survive in
microclimates.

b) General Landscaping Guidance for all Stormwater BMPs:
•
•
•
•
•
•

Plant trees and shrubs at least 15 feet from a dam’s toe of slope.
Do not plant trees or shrubs known to have long taproots within the vicinity of
earth dams or subsurface drainage facilities.
Plant trees and shrubs at least 15 feet from perforated pipes.
Plant trees and shrubs at least 25 feet from a riser structure.
Provide 15-foot clearance from a non-clogging, low flow orifice.
Herbaceous embankment plantings should be limited to 10 inches in height to
ensure visibility for inspectors looking for burrowing rodents that may
compromise the integrity of the embankment.
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•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•

Provide additional stabilization methods for slopes steeper than 2:1, such as
turf reinforcement mats or erosion control blankets. Use seed mixes with
quick germination rates in those areas. Augment temporary seeding measures
with container crowns or root mats of more permanent plant material.
Use erosion control blankets and fabrics in channels that are subject to
frequent wash-outs.
Stabilize all emergency spillways with plant material that can withstand strong
flows.
Root material should be fibrous and substantial, but lack a taproot.
Place sod in channels that are not stabilized by erosion control blankets.
Divert flows temporarily from seeded areas until plants are stabilized.
Check water tolerances of existing plant materials prior to inundating the area.
Stabilize aquatic and safety benches with emergent wetland plants and wet
seed mixes.
Do not block maintenance access to structures with trees or shrubs.
To reduce thermal warming, shade inflow and outflow channels as well as the
southern exposure of ponds, when possible.
Avoid plantings that will require routine or intensive chemical applications
(i.e. turf areas).
Have soil tested to determine whether amendments are needed.
Indigenous plant species should be specified over exotic or foreign species
because they are well adapted to local on-site soil conditions and require few
or no additional amendments.
Decrease the areas where turf is used. Use low-maintenance ground cover to
absorb run-off.
Plant riparian buffers with trees, shrubs, and native grasses, where possible, to
stabilize banks and provide shade.
Maintain and frame desirable views. Be careful not to block views at
entrances, exits, or difficult road curves. Screen unattractive views into the
site. Aesthetics and visual characteristics should be a prime consideration.
Use plants to prohibit pedestrian access to pools or slopes that may be unsafe.
Carefully consider the long-term vegetation management strategy for the
BMP, keeping in mind the maintenance legacy for future owners. Keep
maintenance areas and access free of vegetation to allow vehicle clearance.
Provide a planting surface that can withstand compaction from vehicles using
maintenance access roads. Make sure the facility’s operation and maintenance
plan includes requirements that ensure vegetation cover in perpetuity.
If a BMP is likely to receive excessive amounts of de-icing salt, salt tolerant
plants should be used.
Provide signage for stormwater management areas to help educate the public,
and for wildflower areas, when possible, to designate limits of mowing.
Avoid the overuse of any plant materials (e.g. maples).
Preserve existing natural vegetation when possible.
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c) Soil Preparation:
It is necessary to test the soil in which you are about to plant in order to determine
pH, whether acid, neutral, or alkaline; major soil nutrients, nitrogen, phosphorus,
and potassium; and minerals such as chelated iron and lime.
Have soil samples analyzed by experienced and qualified individuals who will
explain the results in writing and recommend which soil amendments would be
required. Certain soil conditions can present serious constraints to the growth of
plant materials and may require the guidance of qualified professionals. When
poor soils cannot be amended, seed mixes and plant material must be selected to
establish ground cover as quickly as possible.
Areas recently involved in construction can become compacted so that plant roots
cannot penetrate the soil. Seeds will lie on the surface of compacted soils and are
often washed away or eaten by birds. For planting success, soils should be
loosened to a 4-inch depth. Hard soils may require disking to a deeper depth. The
soil should be loosened regardless of the ground cover to improve seed contact
with the soil, increase germination rates, and allow the roots to penetrate the soil.
For areas to be sodded, disking is necessary so that roots can penetrate the soil.
Good growing conditions can prevent poor vegetative cover, which saves money
because vegetation will not need to be replanted.
Whenever possible, topsoil should be spread to a depth of 4 to 6 inches over the
entire area to be planted. This provides organic matter and important nutrients for
the plant material. The use of topsoil allows vegetation to become established
faster and roots to penetrate deeper. This ensures quicker and more complete
stabilization, making it less likely that the plants will wash out during a heavy
storm.
If topsoil has been stockpiled in deep mounds for a long period of time, it is
necessary to test the soil for pH as well as microbial activity. If the microbial
activity has been destroyed, inoculate the soil after application.
Because newly installed plant material requires water to recover from the shock of
being transplanted, be sure that a source of water is provided, especially during
dry periods. This will reduce plant loss and provide the new plant materials a
chance to establish root growth. This ensures quicker and more complete
stabilization, making it less likely that the plants will wash out during a heavy
storm.

City of East Lansing-Stormwater Policy & Procedures Manual

82

February 16, 2016

4. SPECIFIC LANDSCAPING CRITERIA FOR BMPS:
It is important to recognize that plants typically found in wetlands may be cultivated in
non-wetland conditions; hence the importance of obtaining plants cultivated in similar
hydrologic and soil conditions as those present in the stormwater management facility. A
plant typically found in wetlands, but cultivated in non-wetland conditions, may not
survive if installed in wetland conditions.
a) Ponds and Constructed Wetlands:
Before planting within a stormwater management facility, determine which
hydrologic zones will be created. Hydrologic zones describe the degree to which
an area is inundated by water. Plants have differing tolerances to inundation. The
six zones described in this section will dictate which plants will survive where.
Every facility does not necessarily exhibit all of these zones.
Zone1: Deep Water Pool (1 to 6 feet)
Ponds and wetlands both have deep pool areas that comprise Zone 1. These pools
range from 1 to 6 feet in depth and are best colonized by submergent plants, if at
all. This pondscaping zone has not been routinely planted for several reasons:
first, the availability of plant materials that can survive and grow in this zone is
limited; and second, it is feared that plants could clog the stormwater facility
outlet structure. In many cases, these plants will gradually become established
through natural recolonization (i.e. transport of plant fragments from other ponds
via the feet and legs of waterfowl). If submerged plant material becomes more
commercially available and clogging concerns are addressed, this area can be
planted. The function of the planting is to reduce resedimentation and improve
oxidation while creating a greater aquatic habitat.
Select plants that can:
• Withstand constant inundation of water of 1 foot or greater in depth
• Withstand being submerged partially or entirely
• Enhance pollutant uptake
• Provide food and cover for waterfowl, desirable insects, and other aquatic
life
Zone 2: Shallow Water Bench (6 inches to 1 foot)
Zone 2 includes all areas that are inundated below the normal pool to a depth of 1
foot. It is the primary area where emergent plants will grow in stormwater
wetlands. Zone 2 also coincides with the aquatic bench found in stormwater
ponds. This zone offers ideal conditions for the growth of many emergent wetland
species. These areas may be located at the edge of the pond or on low mounds of
earth below the surface of the water within the pond. When planted, Zone 2 can
be an important habitat for many aquatic and non-aquatic animals, creating a
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diverse food chain that includes predators that provide natural regulation of
mosquito populations, thereby reducing the need for insecticide applications.
Select plants that can:
• Withstand constant inundation of water to depths between six inches and 1
foot deep
• Be partially submerged
• Enhance pollutant uptake
• Provide food and cover for waterfowl, desirable insects, and other aquatic
life
Plants will stabilize the bottom and edge of the pond, absorbing wave impacts and
reducing erosion when the water level fluctuates. In addition to slowing water
velocities and increasing sediment deposition rates, plants can reduce resuspension of sediments caused by the wind. Plants can also soften the engineered
contours of the pond and conceal drawdowns during dry weather.
Zone 3: Shoreline Fringe (regularly inundated)
Zone 3 encompasses the shoreline of a pond or wetland and extends vertically
about 1 foot from the normal pool. This zone may be periodically inundated if
storm events are subject to extended detention. This zone occurs in a wet pond or
shallow marsh and can be the most difficult to establish since plants must be able
to withstand inundation of water during storms, when wind might blow water into
the area, or the occasional drought during the summer. To stabilize the soil in this
zone, Zone 3 must have a vigorous cover.
Select plants that can:
•
•
•
•
•
•
•
•

Stabilize the shoreline to minimize erosion caused by wave and wind
action or water fluctuation
Withstand occasional inundation of water, as plants will be partially
submerged at times
Shade the shoreline, whenever possible, especially the southern exposure,
to help reduce water temperature
Enhance pollutant uptake
Provide food and cover for waterfowl, songbirds, and wildlife (large plants
can be selected and located to control overpopulation of waterfowl)
Be located to reduce human access to potential hazards without blocking
maintenance access
Have very low maintenance requirements because they may be difficult or
impossible to reach
Be resistant to disease and other problems that require chemical
applications, since chemical application is not advised in stormwater
ponds
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•

Be native plants, when possible, because they are low-maintenance and
disease-resistant

Zone 4: Riparian Fringe (periodically inundated)
Zone 4 extends from 1 to 4 feet above the normal pool. Plants in this zone are
subject to periodic inundation after storms and may experience saturated or partly
saturated soil. Nearly all of the temporary extended detention area is included
within this zone.
Select plants that can:
• Withstand periodic inundation of water after storms, as well as occasional
drought during the warm summer months
• Stabilize the ground from erosion caused by run-off
• Shade the low-flow channel to reduce pool warming whenever possible
• Enhance pollutant uptake
• Be very low maintenance, as they may be difficult or impossible to access
• Provide food and cover for waterfowl, songbirds, and wildlife (plants may
also be selected and located to control overpopulation of waterfowl)
• Be located to reduce pedestrian access to the deeper pools
Native plants are preferred because they are low-maintenance and diseaseresistant.
Zone 5: Floodplain Terrace (infrequently inundated)
Zone 5 is periodically inundated by floodwaters that quickly recede in a day or
less. Operationally, Zone 5 extends from the maximum two-year water surface
elevation up to the 10 or 100-year maximum water surface elevation. Key
landscaping objectives for Zone 5 are to stabilize the steep slopes characteristic of
this zone and establish low maintenance natural vegetation.
Select plants that can:
• Withstand occasional but brief inundation during storms and, between
storms, typical moisture conditions that may be moist, slightly wet, or
even swinging entirely to drought conditions during the dry weather
period
• Stabilize the basin slopes from erosion
• Be very low maintenance as ground cover since they may be difficult to
access on steep slopes or mowing frequency may be limited (a dense tree
cover may help reduce maintenance and discourage resident geese)
• Provide food and cover for waterfowl, songbirds, and wildlife
Placement of plant material in Zone 5 is often critical.
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Zone 6: Upland Slopes (seldom or never inundated)
This zone extends above the maximum 100-year water surface elevation and often
includes the outer buffer of a pond or wetland. Unlike other zones, this upland
area may have sidewalks, bike paths, retaining walls, and maintenance access
roads. Care should be taken to locate plants so they will not overgrow these routes
or create hiding places that might make the area unsafe. Plant selections should be
made based on soil condition, light, and function within the landscape because
little or no water inundation will occur. Ground covers should require infrequent
mowing to reduce the cost of maintaining this landscape.
Placement of plants in Zone 6 is important since they are often used to create a
visual focal point, frame a desirable view, screen undesirable views, serve as a
buffer, or provide shade to allow a greater variety of plant materials. Particular
attention should be paid to seasonal color and texture of these plantings.
b) Infiltration and Filter Systems:
Infiltration and filter systems either take advantage of existing permeable soils or
create a permeable medium such as sand for groundwater recharge and
stormwater quality control. In some instances where permeability is great, these
facilities are used for quantity control as well. The most common systems include
infiltration trenches, infiltration basins, sand filters, and organic filters.
When properly planted, vegetation will thrive and enhance the functioning of
these systems. For example, pre-treatment buffers will trap sediments that often
are bound with phosphorous and metals. Vegetation planted in the facility will aid
in nutrient uptake and water storage. Additionally, plant roots will provide arteries
for stormwater to permeate soil for groundwater recharge. Successful plantings
provide aesthetic value and wildlife habitat, making these facilities more desirable
to the public.

5. BIORETENTION:
a) Soil Bed Characteristics:
The characteristics of the soil for the bioretention facility are perhaps as important
as the facility location, size, and treatment volume. The soil must be permeable
enough to allow runoff to filter through the media, while having characteristics
suitable to promote and sustain a robust vegetative cover crop. In addition, much
of the nutrient pollutant uptake (nitrogen and phosphorus) is accomplished
through absorption and microbial activity within the soil profile. Therefore, the
soils must balance soil chemistry and physical properties to support biotic
communities above and below ground.
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The soil should be free of stones, stumps, roots, or other woody material over 1
inch in diameter. Brush or seeds from noxious weeds should not be present in the
soils. Placement of the planting soil should be in lifts of 12 to 18 inches, loosely
compacted (tamped lightly with a dozer or backhoe bucket).

b) Mulch Layer:
The mulch layer plays an important role in the performance of the bioretention
system by helping to maintain soil moisture and avoiding surface sealing that
reduces permeability. Mulch helps prevent erosion and provides a
microenvironment suitable for soil biota at the mulch/soil interface. It also serves
as a pretreatment layer, trapping the finer sediments that remain suspended after
the primary pretreatment.
The mulch shall be in accordance with the requirements as outlined in the Design
Manual for the appropriate BMP. The mulch layer should be standard landscape
style, single or double, shredded hardwood mulch or chips. The mulch layer
should be well aged (stockpiled or stored for at least 12 months), uniform in color,
and free of other materials such as weed seeds, soil, roots, etc. The mulch should
be applied to a maximum depth of 3 inches. Grass clippings should not be used as
a mulch material.
c) Plant Material Guidance:
Plant materials should conform to the American Nursery and Landscape
Association publication American Standard Nursery Stock and be selected from
certified, reputable nurseries. A landscape architect or other qualified designer
should specify a sequence of construction, a description of the contractor's
responsibilities, planting schedule and installation specifications, initial
maintenance, and a warranty period stipulating expectations of plant survival.
Planting Guidance below presents some typical issues for planting specifications.
d) Open Channels:
Grass species that perform well in the stressful environment of an open channel
should be utilized. If a BMP is likely to receive excessive amounts of de-icing
salt, salt tolerant plants should also be used.
e) Planting Guidance:
Plant material selection should be based on the goal of simulating a terrestrial
forested community of native species. Bioretention simulates an upland-species
ecosystem. The community should be dominated by trees, but have a distinct
community of understory trees, shrubs, and herbaceous materials. By creating a
diverse, dense plant cover, a bioretention facility will be able to treat stormwater
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runoff and withstand urban stresses from insects, disease, drought, temperature,
wind, and exposure.
The following Design Considerations should be included in a planting plan:
• Native plant species should be specified, not exotic or foreign species.
• Appropriate vegetation should be selected based on the zone of hydric
tolerance.
• Species layout should generally be random and natural.
• A canopy should be established with an understory of shrubs and
herbaceous materials.
• Woody vegetation should not be specified in the vicinity of inflow
locations.
• Trees should be planted primarily along the perimeter of the bioretention
area.
• Exotic (non-native) vegetation should not be specified.
• Urban stressors (e.g., wind, sun, exposure, insect and disease infestation,
and drought) should be considered when laying out the planting plan.
• Aesthetics and visual characteristics should be a prime consideration.
• Traffic and safety issues must be considered.
• Existing and proposed utilities must be identified and considered.
The proper selection and installation of plant materials is key to a successful
system. There are essentially three zones within a bioretention facility (Figure N1). The lowest elevation supports plant species adapted to standing and fluctuating
water levels. The middle elevation supports plants that prefer drier soil conditions
but can tolerate occasional inundation by water. The outer edge is the highest
elevation and generally supports plants adapted to dryer conditions. The layout of
plant material should be flexible. The objective is to have a system that resembles
a random and natural plant layout while maintaining optimal conditions for plant
establishment and growth.

Figure N-1 Planting Zones for a Bioretention Facility
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f) Vegetative Filters and Stream Buffers:
For design and plant selection of vegetative filter strips and stream buffers,
consult the USDA Natural Resources Conservation Service website.

6. OBTAINING AND PLANTING NATIVE WETLAND PLANT
PROPAGULES:
There are many ways to obtain plant materials for wetland revegetation, not all of which
are appropriate for every project. The process of choosing which plants will be used, in
what form, and how they will be obtained should be thought out as far ahead of time as
possible. Several criteria will help you make these decisions:
•

•

•

Have a clear idea of the project goals and objectives (as basic as whether
restoration includes woody or herbaceous vegetation or both, and what wetland
functions are desired-wildlife food and habitat, water quality improvement, or soil
stabilization).
Know the hydrology on site. Some plants will tolerate only certain water levels,
and some plant materials can be established only under particular hydrologic
regimes. For example, it makes no sense to select seeds of a shallow water
emergent for an area with standing water over 3 feet deep. The seeds will not
germinate, and even if they did, the plant would not tolerate those conditions.
Determine other unique site factors. What are the soils like? Are there microtopographies that can be exploited? Are geese or deer a problem? Is the site
shaded or full sun?

Once you have decided on the list of potential species for the site, you need to choose the
appropriate plant form. Often, the decision is based on project budget, material cost, and
the acceptable level of failure. Seeds are usually less expensive than container plants, but
generally do not yield great success and take longer to establish.
Part of the choice of appropriate plant forms depends on what is available. Into this mix
comes the issue of ecotypes. An ecotype is a population of plants that has become
genetically differentiated in response to the conditions of a particular habitat, and it has a
distinctive limit of tolerance to environmental factors. For example, wetland plants
growing around a pond in Maine are likely to have later flowering times and be more
cold hardy than plants of the same species growing around a pond in Florida. When
restoring wetland vegetation, consider using local ecotypes as much as possible. Using
plants that are already adapted to your conditions can contribute greatly to the success of
a revegetation project.
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7. OTHER CONSIDERATIONS IN STORMWATER BMP
LANDSCAPING:
a) Use or Function:
In selecting plants, consider their desired function in the landscape. Is the plant
needed as ground cover, soil stabilizer, or a source of shade? Will the plant be
placed to frame a view, create focus, or provide an accent? Does the location
require that you provide seasonal interest to neighboring properties? Does the
adjacent use provide conflicts or potential problems and require a barrier, screen,
or buffer? Nearly every plant and plant location should be provided to serve some
function in addition to any aesthetic appeal.
b) Plant Characteristics:
Certain plant characteristics, such as size and shape, are so obvious they may
actually be overlooked in the plant selection. For example, tree limbs, after
several years, can grow into power lines. A wide growing shrub may block an
important line of sight to oncoming vehicular traffic. A small tree, when full
grown, could block the view from a second story window. Consider how these
characteristics can work for you or against you, today and in the future.
Other plant characteristics must be considered to determine how plants provide
seasonal interest and whether plants will fit with the landscape today and through
the seasons and years to come. Some of these characteristics are: color, texture,
growth rate, and seasonal interest (i.e. flowers, fruit, leaves, and stems/bark).
c) Growth Rate:
If shade is required in large amounts, quickly, a sycamore might be chosen over
an oak. In urban or suburban settings, a plant’s seasonal interest may be of greater
importance. Residents living next to a stormwater system may desire that the
facility be appealing or interesting to look at throughout the year. For example,
willows are usually the first trees to grow leaves signaling the coming of spring.
Pink and white dogwoods bloom in mid-spring to early summer, while witch
hazel has a yellow bloom every fall, which can be contrasted with the red fall
foliage of a sugar maple. Careful attention to the design and planting of a facility
can result in greater public acceptance and increased property value.
d) Availability and Cost:
Often overlooked in plant selection is the availability from wholesalers and the
cost of the plant material. Many plants listed in landscape books are not readily
available from local nurseries. Without knowledge of what is available, time spent
researching and finding the one plant that meets all needs will be wasted. That
plant may require shipping, making it more costly than the budget may allow.
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Some planting requirements may require a special effort to find the specific plant
that fulfills the needs of the site and the functions of the plant in the landscape. In
some cases, it may be cost effective to investigate nursery suppliers for the
availability of wetland seed mixtures. Specifications of the seed mix should
include wetland seed types and the relative proportion of each species. Some
suppliers provide seed mixtures suitable for specific wetland, upland, or riparian
habitat conditions. This option may best be employed in small stormwater
facilities, such as pocket wetlands and open swales, or to complement woody
vegetation plantings in larger facilities. A complete listing of wetland plant
suppliers is available on the USDA-NRCS Plant Materials Program website
(www.Plant-Materials.nrcs.usda.gov).
e) Vegetation Maintenance:
To ensure grass vigor, maintain the copse as an upland meadow, which includes
cutting no shorter than 6 to 8 inches high. If a more manicured lawn setting is
desired, more mowing and special attention to turf health will be needed. Some
communities consider the tall wetlands-type vegetation (typically, cattails or
rushes) that may grow in dry ponds to be unaesthetic. Some of this vegetation is
actually beneficial as it provides water quality benefits and wildlife habitat. Some
vegetative needs include:
• pH adjustment (as required)
• Pruning
• Pest control
• Reseeding
• Thatch removal
• Weed removal
f) Sediment Filtration:
Vegetative cover outside of an embankment filters sediment from runoff as it
flows into a pond. It also prevents erosion of the pond banks. A minimum
vegetated filter strip BMP is ideal around wet ponds.
g) Surrounding Vegetation Fertilization (not recommended, except in special
cases):
It is important not to over-fertilize the surrounding vegetation. Doing so could
result in excess nutrients being washed into the pond, which can contribute to
excessive algae growth. As a general rule, the nutrient needs of the surrounding
vegetation should be evaluated by testing the pH and nutrient content of the soil
prior to fertilization. The adjustment of pH may be necessary to maintain
vegetation. Fertilization of all turf areas should occur in the fall.
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h) Cattails and Common Reeds (phragmites):
It is important to determine which plants were originally planted when the pond
or stormwater wetland was constructed. Cattails planted in these areas are one of
the most beneficial plants in improving water quality. It must be noted that ponds
and stormwater wetlands were originally designed with the intent of retaining
stormwater and/or treating stormwater. The concept of wildlife habitat was an
ancillary benefit at best and not generally the goal prior to the mid-1990s.
Shallow water (less than 2 feet) will often be taken over by water loving plants.
Dense, tall emergent vegetation, most commonly cattails and phragmites, may
limit waterfowl use of a pond. Cattails provide good wildlife habitat, but can take
over a shallow pond. Phragmites is much more invasive, taller, and generally does
not provide for a scenic view. Once established, phragmites is very difficult to
completely eradicate.
Dense stands of cattails and phragmites can reduce populations of invertebrates,
amphibians, and reptiles, and may possibly increase mosquito populations. It is
important to keep some areas of open water. Eradication of these species
generally requires assistance from a natural resource professional trained in
ecology and/or environmental assessment, including soils, plants, animals, air
quality, human involvement, and water quantity and quality.
With respect to diversity, research has shown that lower pollutant inputs generally
yield greater plant diversity. Conversely, higher pollutant inputs yield lower plant
diversity. Hence, if your pond becomes populated with phragmites, cattails or
both, it may indicate a high pollutant load. These species, among others, are two
of the best plants for improving water quality.

8. STORMWATER PLANT LISTS:
The following pages present lists of herbaceous and woody vegetation native to Michigan
and suitable for planting in stormwater management facilities. The lists are intended as a
guide for general planting purposes and planning considerations. Knowledgeable
landscape designers and nursery suppliers may provide additional information for
considering specific conditions for successful plant establishment and accounting for the
variable nature of stormwater hydrology.
The planting list is in alphabetical order according to the scientific name, with the
common name also provided. All of the plants listed are perennials.
A plant listing of Michigan Native Plants is attached hereto.
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Additional Resources:
Michigan State University Extension, Native Plants
http://nativeplants.msu.edu
DNRE Native and Invasive Plants
http://www.michigan.gov/dnr/0,1607,7-153-10370_12146---,00.html
Michigan Native Plant Producers Association
http://www.mnppa.org/index.html
JFNew
http://www.jfnew.com
Wildtype Nursery
http://www.wildtypeplants.com
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