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1.CHAPTER 1: INTRODUCTION TO LOW IMPACT DEVELOPMENT
The purpose of this guidance is to provide an informed and methodical approach to manage stormwater
using Low Impact Development (LID) to preserve or mimic the natural hydrologic cycle and achieve water
quality goals.

WHAT IS LOW IMPACT DEVELOPMENT?
Low impact development is a pattern of land development that preserves natural resources and promotes
opportunities to manage stormwater where it falls. LID relies on a collection of carefully selected
techniques to reduce, receive, and clean stormwater runoff to protect and improve water availability and
quality. The Puget Sound Partnership defines LID as “a stormwater and land use management strategy that
strives to mimic pre-disturbance hydrologic processes of infiltration, filtration, storage, evaporation and
transpiration by emphasizing conservation, use of on-site natural features, site planning, and distributed
stormwater management practices that are integrated into a project design. 6” LID may also be referred to
as Green Infrastructure, Green Development Practices, or Alternative Storm Water Management Systems.

Figure 1-2. Traditional development versus low impact development patterns on a residential subdivision,
where each site has 110 lots. Parcels are clustered to preserve valuable existing trees and reduce impervious
areas, cut and fill are significantly reduced, and relatively small-scale, BMPs are distributed throughout the
site to manage rainfall and runoff where it is generated.

University of Washington, College of Environment. Urban Forestry/Urban Greening Research. Green Cities: Good Health. Retrieved from :
http://depts.washington.edu/hhwb/Thm_Livable.html
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WHAT IS A BMP?
The EPA defines a best management practice (BMP) as "a device, practice, or method for removing,
reducing, retarding, or preventing targeted stormwater runoff constituents, pollutants, and contaminants
from reaching receiving waters.” Despite widespread use of "best" to describe these practices, these
practices can be ineffective if improperly applied. LID, by definition, uses several BMPs together (i.e. not a
single BMP). BMPs must be selected appropriately based on site opportunities and constraints and project
objectives. They must also be applied during the appropriate phase(s) of the project. Some BMPs may play
an important role during multiple project phases.
For example, tree protection requires careful consideration at key points (see Chapter 4 for more
information on how to protect trees throughout the process):
• Planning: Layout the site to avoid impacts to valuable trees.
• Design: Minimize grading around trees, route utilities around trees, and include fenced
protection zones on the plans.
• Construction: Maintain tree protection zones and call an arborist when cutting roots.
• Maintenance: Limit compaction, prune appropriately and apply integrated pest management
techniques to support the health of the tree.
BMPs may be incorporated into existing as well as newly built developments and redevelopments. Since
LID includes an array of BMPs like site planning to minimize loss of vegetation, impervious area, and runoff
generation, LID is generally applicable on all sites and for all land use classification (e.g. residential,
commercial, industrial, institutional, etc., see Table G-1).

TYPES OF BMPS
One aspect of LID is the distribution of BMPs applied through the site, which can be thought of in several
different ways. Perhaps the most significant distinction is whether a BMP prevents runoff in the first place
(i.e. runoff prevention BMP) or manages runoff from existing, new, or redeveloped surfaces (i.e. runoff
reduction BMP).

Runoff Prevention BMPs
Runoff prevention BMPs may be either good decisions that protect or restore a site (e.g. “narrow streets”
and “open space” in Figure 1-2) or reduce the volume of runoff leaving a site by evaporating and/or
infiltrating rainfall that falls directly on it. These restoration and protection practices are often employed
during the early planning phase and appear during subsequent project phases.
Relative Effectiveness: High
Relative Cost: Low to High

Runoff Reduction BMPs
Runoff reduction BMPs, on the other hand, decrease the volume of runoff leaving a site by evaporating
and/or infiltrating runoff directed to the BMP from another area. They tend to be engineered or highly
designed facilities that mitigate the damage created by changing the land cover from more porous to more
impervious. Runoff reduction strategies can be used in retrofit, redevelopment and new construction
projects and should be considered only after all potential runoff prevention BMPs have been considered
and applied. Runoff reduction BMPs are considered low impact development because they promote
infiltration and evapotranspiration, rather than just treatment and flood water storage and release.
Relative Effectiveness: Low to Moderate
Relative Cost: Higher than runoff prevention BMPs but typically less than or equivalent to conventional
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stormwater BMPs

BMPs Detailed in this Guidance
Refer to the BMP Suitability Matrix (Table G-1) for information on which BMPs are runoff prevention and
which are runoff reduction types. Some are both, depending on the design. Chapter 4 provides detailed
implementation guidance on BMPs.
Limit Disturbance: Conserve Fast(er) Draining Soils BMP. This practice helps planners locate hardscapes
such as roofs and sidewalks to site areas that drain slower, leaving a higher functioning landscape area to
manage rainfall and runoff.

Figure 1-3. Infiltration testing identifies faster draining soil areas at the site scale (see Appendix C), regardless
of soil type.

Limit Disturbance: Cluster Development BMP. Cluster development is a BMP usually applied on a campus
or subdivision scale that groups development on one place of the site and leaves undeveloped open space
on another (Figure 1-2).
Limit Disturbance: Tree Protection BMP. This preserves trees by fencing, limiting soil compaction, guarding
from animal damage and other practices. Trees capture rain, filter pollutants, provide shade and cool air,
improve air quality and provide habitat.
Limit Disturbance: Minimal Excavation Foundation BMP. This is a foundation type that allows
groundwater to move freely through soil (not pipes) underneath a building (e.g. pier foundations and
buildings with crawl spaces). Groundwater flows are a natural and necessary element of predevelopment
hydrology and keep streams running weeks or months after a rainfall event. The pores in the soil beneath
a building with minimal excavation foundations provide temporary storage for rainfall and flowing
groundwater. When this storage is reduced by basements and underground parking structures that exclude
groundwater, runoff increases.

Figure 1-4. Foundations with little to no excavation can reduce runoff from large storms and from areas with
high groundwater tables.
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Limit Disturbance: Construction Sequencing BMP. During the design phase, consider where materials are
stored, for how long, and how they are transported to that area, as well as how they are protected from
the rain to make construction easier and reduce water pollution during construction.
Minimize Impervious Area BMPs:
• In public rights-of-way
• In other areas (e.g. share parking spaces, minimize front setbacks, share a driveway)
• In public right-of-ways & other areas (depave, reduce pavement through planning and design)
Restored Soils BMP. This is the practice of amending disturbed soils (i.e. any soil in an urbanized area) to
restore permeability and support plant establishment. Soils are compacted during construction and
maintenance operations, sometimes to a similar density (or hardness) as concrete. If soils are left in a
compacted state, landscape areas become sources of runoff.
Contained Planter BMP. Contained planters placed over hard surfaces intercept rainfall and reduce runoff
through evaporation.

Figure 1-5. Contained planters can be placed on the ground or over impervious surfaces to intercept rainfall
and reduce runoff through evaporation.

Tree Planting BMP. New trees reduce runoff from both impervious and landscape areas and become more
effective stormwater management facilities as they grow over time.
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Vegetated Roof BMP. Vegetated roofs are an assembly of materials that intercept rainfall and reduce
runoff through evaporation.

Figure 1-6. A vegetated roof at Sequential Biofuels in Eugene. Credit: Derek Godwin

Porous Pavement BMP. Porous pavement (also known as permeable or pervious pavement) is a pedestrian
or vehicular pavement that allows rainfall to enter and be stored in the void spaces within the pavement
and eventually infiltrate into underlying soils.

Figure 1-7. Permeable pavers are just one option for porous pavements to infiltrate rain as soon as it falls.

Rain Garden BMP. A rain garden may be any vegetated depression in the ground where runoff is directed
for treatment. The geometry of rain gardens incorporates gently sloping sides and a relatively flat bottom.

Figure 1-8. A rain garden manages runoff from this park’s parking lot.
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Stormwater Planter BMP. Stormwater planters are sometimes referred to as a rain garden in a box. The
only significant difference between the two is that stormwater planters have vertical sides created by
structural elements, such as walls or deep curbs.

Figure 1-9. A series of stormwater planters treat runoff from roofs and sidewalks at a university.

LID Swale BMP. An LID Swale is a vegetated long, linear facility that ponds and infiltrates runoff during
small storms.

Figure 1-10. Where parking lots already have planting-island requirements, LID Swales can easily and costeffectively be integrated into an existing or proposed landscape footprint.

Soakage Trench BMP. A soakage trench is a shallow, underground rock gallery where stormwater is stored
until it infiltrates (primarily) out of the bottom.
Drywell BMP. A drywell is a deep, vertical underground structure with perforations that stores stormwater
until it can infiltrate out the sides.
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Water Quality Conveyance Swale BMP. A water quality conveyance swale is similar to an LID swale but
has no structures that pond water. Instead, stormwater flows freely through the facility.
Dispersion BMP. A dispersion BMP spreads stormwater over a landscape area designed to treat runoff and
may be either a vegetated filter strip or a downspout disconnection. A vegetated filter strip is an area
covered in vegetation that receives sheet flow runoff from impervious surfaces located at ground level.
Disconnecting a downspout directs runoff from a roof to a landscape area instead of allowing your water
to flow quickly off-site via the storm drain. In many rural areas, where pipe infrastructure is limited,
downspout disconnection is a common dispersion practice.

Figure 1-11. This street beautification project also manages runoff as it sheet flows from the roadway to the
planted strip. This is a great example of how LID principles can be incorporated into a community without
adding cost.

Wet ponds are constructed with a permanent pool of water (commonly referred to as pool storage or dead
storage). Stormwater enters the pond at one end and displaces water from the permanent pool. Pollutants
are removed from stormwater through gravitational settling and biological processes. When the sizing
criteria is followed, pollution reduction requirements are presumed to be met. Additional facilities may be
required to meet flow control requirements, as applicable.
Extended wet ponds are also constructed with a permanent pool of water but have additional storage
above that fills during storm events and releases water slowly over several hours. The permanent pool is
sized to provide pollution reduction, and the additional storage above (extended detention area) is sized
to meet flow control requirements. Pollutants are removed from stormwater through gravitational settling
and biological processes. When the sizing criteria are followed, pollution reduction requirements are
presumed to be met. The extended detention must be designed using acceptable hydrologic modeling
techniques (see Appendix B and Chapter 2) to meet applicable flow control requirements.
Dry detention ponds are designed to fill during storm events and slowly release the water over several
hours. Dry detention ponds must be designed using acceptable hydrologic modeling techniques (see
Appendix B) to meet applicable flow control requirements. Additional facilities are required to meet water
quality requirements, unless the bottom flow path of the pond is designed as a swale according to the
swale sizing and design criteria.

212047-007/b/S17-012

CI TY

O F

G R AN T S

P AS S

Page
Page
1-1-7
1-7

March 2018

S TO RM W ATE R M AN AG E M E N T M AN U AL

A VERY BRIEF HISTORY OF STORMWATER MANAGEMENT
Water Quality
For a long period after the industrial revolution, communities didn’t manage stormwater at all. In the
1970s, several events, such as the Cuyahoga River catching fire, attracted attention to the very low water
quality in some of our nation’s waterways. Regulations to reduce pollutant discharges from industrial
activities and wastewater treatment plants greatly improved water quality; however, even after
significantly addressing these pollution sources, waterways were still polluted. Scientists and regulators
discovered that every land surface exposed to rain can contribute pollutants to our waterways.
LID evolved as a way to manage runoff from these widely distributed land surfaces.

Water Quantity
Flooding was recognized as an issue and in the 1970s the Soil Conservation Service developed a
methodology that they believed would reduce flooding. They encouraged the construction of detention
basins that were designed to delay peak flows from large or intense storm events. As the science of
watershed hydrology evolved, scientists found that detention basins are not as beneficial for water quality.
More information is provided on this in subsequent sections.
In addition to flooding, over time, communities noticed that their wells were running dry; the historical
patterns of development (paving vast areas for cars, building roofs, and reducing the permeability of soils)
kept rainfall from entering the soil to recharge the aquifer. LID also evolved as a way to reduce flooding
and recharge the aquifer.

WHY USE LOW IMPACT DEVELOPMENT?
There are several reasons to use LID:
• It can be more cost-effective to build and maintain than conventional stormwater facilities such as
detention basins and pipes.
• Reduces water pollution, which supports the health and welfare of our communities with improved
drinking water quality 7, reduced water treatment costs 8, and cleaner waterways that provide
recreational and economic opportunities.
• Will reduce localized flooding during storms (where flooding did not historically already take place)
by mimicking predevelopment hydrology patterns
• This is the most accepted path to meeting your community’s water quality goals, which may be
defined by a National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm
Sewer System (MS4) permit or the Total Maximum Daily Load (TMDL) program. In 2009 the EPA
wrote, “Until recently, stormwater programs established to address water quality objectives have
been designed to control traditional pollutants that are commonly associated with municipal and
industrial discharges, e.g., nutrients, sediment, and metals. Increases in runoff volume and peak
discharge rates have been regulated through state and local flood control programs. Although
these programs have merit, knowledge accumulated during the past 20 years has led stormwater
experts to the conclusion that conventional approaches to control runoff are not fully adequate to
protect the nation’s water resources.”

U.S. Environmental Protection Agency. Water: Green Infrastructure. Retrieved from:
http://water.epa.gov/infrastructure/greeninfrastructure/gi_why.cfm
8 Ernst, C. (2004). Protecting the Source. Retrieved from:
http://syracusecoe.org/EFC/images/allmedia/LIBRARYProtectingtheSource_TPLAWWA2004.pdf
7
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Protecting Water Quality by Addressing Water Quantity
In undeveloped areas, rainwater or snowmelt does not run off the land as much as it does in urbanized
towns and cities. Trees, plants and soil capture much of the precipitation, and about half of it evaporates
back into the air (Puget Sound Partnership 2012). Most of the precipitation that doesn’t evaporate or get
captured by vegetation soaks into the ground where soil and microbes remove pollutants naturally. The
water slowly recharges streams, wetlands and groundwater. In Western Oregon, studies have shown that
as low as 0.5% of our average annual rainfall becomes runoff in a predeveloped condition. Similarly, the
EPA has found that, in an average year, only 5% of the nation’s storms (the largest ones) generate runoff
from land in a predeveloped condition 9.
The natural hydrologic cycle described above is radically changed when land is developed in the way it has
been for decades. Typical development clears the land of vegetation and covers it with hard surfaces such
as roads, parking lots and rooftops and impacts the porosity of vegetated areas, too. Construction and foot
traffic compact soils, so that even landscaped areas can generate unnaturally high runoff volumes. Lawns
are only 10-50% as permeable as forest soils, meaning 50 to 90% of rain that falls on lawns runs off. Storm
drains are installed to get water out of the way by sending it into local streams, oceans, or lakes without
treatment. Development dramatically increases runoff volumes, which even when controlled by detention
basins, can cause flooding, damage to fish and wildlife habitat, scour stream channels, and deliver
pollutants such as oils and pesticides to local waterways. The decreased infiltration results in less cool,
clean groundwater to recharge streams in the dry summer months and a reduction in water availability
throughout the watershed.
Reducing runoff has two significant water quality benefits. It reduces the amount of pollution delivered to
downstream waterways, and reduces stream bank erosion, so more soil along stream banks stays where it
is, instead of polluting the waterway.

Figure 1-12 (left). Typical example of urbanized creek down-cutting, with associated bank destabilization, loss
of riparian vegetation, and sedimentation resulting from high peak flow rates and volumes of stormwater
runoff.
Figure 1-13 (right). Historical, non-LID development patterns generate higher runoff volume. LID reduces
localized and regional flooding.

U.S. Environmental Protection Agency. (2009). Technical Guidance on Implementing the Stormwater Runoff Requirements for Federal Projects
under Section 438 of the Energy Independence and Security Act. Retrieved from: http://www.epa.gov/sites/production/files/201509/documents/eisa-438.pdf
9
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Water Quality & Pollutant Sources
Preventing pollution is a primary objective of LID. While the term “stormwater infrastructure” is often
thought of as the conveyance system of inlets, conveyance pipes and ditches, culverts, and outlets, all areas
that drain to that system also convey rainfall across their surfaces, with the potential to pollute
groundwater and surface waterways. Roofs are considered relatively clean. Sidewalks are generally
considered moderately clean, but not as clean as roofs. Vehicular surfaces (e.g. roads, driveways, parking
lots) and landscapes are considered high sources of pollution.
In natural areas, water quality impacts come mostly from air deposition of pollutants such as mercury and
particulates, derived from activities such as dust from farming and construction operations, burning coal,
and pesticide use.
Developed
pollutants:
•
•
•
•
•
•
•
•
•
•
•

areas have many of these same depositional pollutants, as well as a much wider range of
Particulates/sediment (Total suspended solids, turbidity)
Heavy metals (e.g. zinc, copper, mercury)
Bacteria
Polyaromatic hydrocarbons (PAHs)
Temperature
pH
Mossicides
Runoff volume
Pentachlorophenol (utility poles)
Fertilizers (phosphorus, nitrogen, nitrites, nitrates) (landscapes only)
Pesticides and herbicides (landscapes only)

There are many opportunities to reduce these pollutants by changing how we design, construct, and
maintain these surfaces. LID can be used effectively to treat a variety of stormwater pollutants. BMPs in
this guidance may help reduce flow volumes leaving the site and may reduce the concentration of one or
more of the following pollutants: sediment, trash, heavy metals, nutrients, pesticides and toxic chemicals,
and bacteria through on-site treatment in the systems themselves and by reducing runoff volume flowing
from the site.
Sometimes, it is desirable to reduce a particular pollutant. If a BMP is not particularly good at removing a
pollutant, information is provided in the introduction of that BMP’s detailed description in Chapter 4 to
prevent this BMP from being used inappropriately. In this case, use a BMP with a demonstrated ability to
remove that particular pollutant. Sometimes, a BMP in this guidance may simply be modified to provide
the desired removal. For instance, nitrogen is effectively removed when water is passed through a layer of
soil with no oxygen (i.e. anaerobic conditions), so a modification to the rain garden designs here could be
performed by a licensed engineer with experience in designing rain gardens.

Figure 1-14. Water quality is important to the life that lives in streams, but humans also rely on clean water
for drinking, recreation, and economic security.

212047-007/b/S17-012

CI TY

O F

G R AN T S

P AS S

Page
Page
1-1-10
1-10

March 2018

S TO RM W ATE R M AN AG E M E N T M AN U AL

UNDERGROUND INJECTION CONTROLS OVERVIEW
Underground Injection Control (UIC) facilities are regulated by the Oregon Department of Environmental
Quality and may include any stormwater facility that infiltrates directly into the soil subsurface. UICs must
be authorized by DEQ before they are constructed. UICs include drywells and soakage trenches where
runoff is "injected" into the subsurface via perforated manholes or pipes. These techniques may be
incorporated into LID designs with authorization by DEQ. Aside from single family residence roof drain
infiltration, there are several things about a detail of these infiltration facility types that could require
authorization by the Oregon DEQ.
The following figures are reprinted from a DEQ 2014 publication 10:

Figure 1-15. Use of drain rock storage area is not a UIC. Image courtesy of DEQ.

Figure 1-16. A swale with a perforated pipe (located in the drain rock where only the very edge/bend of it is
illustrated) is not a UIC if a solid pipe (plan view 2a) discharges to a waterway, sewer system, or other above
ground approved discharge point. If a perforated pipe (plan view 2b) is used for conveyance to the approved
discharge point, it will discharge stormwater into the subsurface; therefore, the perforated pipe itself is a UIC.

10

“Identifying an Underground Injection Control”. (2014). Retrieved from: http://www.deq.state.or.us/wq/pubs/factsheets/uic/IDswInjSysFS.pdf
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Figure 1-17. If perforated pipes only collect and convey stormwater, and the perforated pipes are located
within the swale, then the swale is not considered to be a UIC. (Plan View 3b) The perforated pipe runs the
length of the swale, collects stormwater, and conveys the stormwater to an approved discharge. This is not a
UIC.

The rule authorization process should be followed, including requirements for pretreatment prior to
discharge to a UIC. For example, in Figure 1-18, the lined rain garden (with 18” of soil) does not infiltrate
but provides pretreatment prior to discharge through a non-perforated pipe that drains to a drywell,
also underground.

Figure 1-18. A lined rain garden provides the required pretreatment for a regulated UIC such as a drywell.

More information on permitting UICs can be obtained from the DEQ website on the Underground
Injection Control Permit program 11 and in relevant sections in Chapter 4.
11

DEQ website on the Underground Injection Control Permit program: http://www.deq.state.or.us/wq/uic/uic.htm
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COMMUNICATION DURING THE LID PROCESS
The LID site development process builds on the traditional approach to site design, which must examine
the regulatory framework and the client’s programmatic needs but expands that process to capitalize on
existing natural and built resources from the site planning phase, through the design, construction, and
maintenance phases. This section provides useful information on the overall LID process, providing an
overview of the project management that might be performed by the planner, designer, contractor,
maintenance staff, scientist, and anyone else who might work on a new development, redevelopment, or
retrofit project. (See Chapter 4 for specific guidance on implementing BMPs.)

Planning
The LID implementation process begins with analysis of the site and incorporates steps to involve local
decision makers early in the process. A Site Assessment Checklist (Appendix A) and the BMP Suitability
Matrix (Table G-1) are two decision-making tools that might be visited and revisited through the site
planning process.
Forming an integrated project team is a crucial step in creating low impact development sites. The
integrated project team should include consultants and contractors to be used throughout the project,
chosen and engaged at the planning stage.
By engaging the entire team early in the process to identify practices that can be synergistically used to do
more than one thing on the project, the final project costs can often match or be lower than those of a
conventionally built project. A common mistake that can make LID more costly than necessary is not
assessing the maintenance capability (budget, available equipment) of the future staff or landowner during
the planning phase. An operations and maintenance agreement must be made with the City in the initial
planning stage (See “Maintenance” section of this chapter for more information).
Many of the disciplines represented on a typical site development team have overlapping opportunities to
address water quality and quantity during the design phase. Specialists on your project may include an
architect, geotechnical engineer, contractor, mechanical, electrical, and plumbing engineer, wetland
scientist, arborist, landscape architect, licensed engineer, biologist, landscape contractor and facility
manager. For examples of how these disciplines might impact runoff volume (see Table 2-1).

Design
Modeling and permit drawings will detail the long-term blend of runoff prevention and runoff reduction
BMPs during the planning phase. Hydrologic modeling, which for most BMPs has been simplified by the
LID Implementation Form described in Chapter 5, will test the assumptions about feasibility made during
the planning phase.

Figure 1-19. Permeable pavers are a beautiful amenity at the Red Hills Market in Dundee, OR.
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Design is an iterative process that often includes a schematic design and a design development phase that
results in a bid/permit drawing set. As various members of the team make changes to the site plan, multiple
refinements of the drawing set, hydrologic model, cost estimate, and other deliverables will be needed.
Interdisciplinary communication in the design phase occurs via regular meetings, calls, and emails;
however, another important means of communication is via the plan set. Every discipline contributes some
impact to the site that is likely to need to be addressed to meet water quality regulatory requirements, so
careful review of every site plan during the various schematic and design development phases is critical.

Figure 1-20. Rain gardens (back left) were integrated with other infrastructure in the public right-of-way to
create an attractive and welcoming streetscape on the Rogue River Highway (OR-99) in Grants Pass, OR.

Construction
The construction phase has many opportunities to implement runoff prevention BMPs. If a facility is
properly designed but improperly constructed, the facility is more likely to pollute the stormwater further
instead of protecting it.
The team should continue their collaboration by keeping each other informed and asking questions
throughout the construction phase. Surveys are an imperfect representation of the real world. In disputes
or disagreements, all parties should come to the table with an open mind and good intent, assuming others
are doing the same.
Common difficulties faced by contractors include:
• Meeting the specifications: Finding material to meet the specification can be challenging. The
material may be unfamiliar or difficult to source. Before substituting an alternative, contractors
should ask for help in finding suppliers. The contractor should be wary of assuming that one
product is equivalent to another and substituting it without prior approval.
• Constructability: Engage the general contractor in the planning and design phases to ensure that
creative solutions are actually buildable.
• Buy-in from sub-contractors: While the general contractor may be on board with the water quality
goals of a project, sub-contractors may not have had as much involvement on the project. Hold a
pre-construction meeting with the planners, designers, general contractor and sub-contractors to
clarify the water quality goals, their importance and how the contractor and sub-contractor can
help meet the goals in their normal operations.
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Maintenance
Proper operations & maintenance (O&M) of BMPs in the final project phase will dictate whether the
intended long-term benefits are realized. The ability, preference, and available equipment of the
maintenance staff and/or land owners should be considered when choosing BMPs. Low maintenance
BMPs like restored soil should always be considered first, since the maintenance phase is the costliest and
longest of all the development phases.

Figure 1-21. This catch basin has so much sediment a shrub is growing in it.

During the project’s initial planning phase, the City maintenance staff and/or person(s) responsible for
maintenance as agreed to in the O&M agreement contract in Chapter 5 must be consulted to identify
practices that they are most likely to use. BMPs and their components may need to be tailored to the
available maintenance equipment, and maintenance staff input will be key in the design phase. When these
steps are left out, facilities are often improperly maintained or modified to make maintenance easier, both
of which are likely to impact the function of the facility in unexpected and possibly polluting ways.
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